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1 . 0  INTRODUCTION 


1.1  PURPOSE 

Advisory  Circular  150/5390-2  (reference  1),  entitled  "Heliport 
Design,"  provides  design  guidelines,  recommendations,  and  standards  for 
heliports,  helistops,  and  helipads,  as  well  as  for  helicopter  facilities 
at  airports.  The  advisory  circular*  addresses  a  number  of  areas,  to 
include  parking  area  separation,  protected  airspace  requirements, 
lighting,  surface  characteristics,  wind  indicators,  etc.  Only  Federally 
funded  heliports  are  required  to  adhere  to  these  guidelines.  As  a 
result,  a  variety  of  heliport  designs,  employing  various  design 
parameters,  may  be  found  in  operation  today. 

Mishap**  data  was  analysed  in  this  effort  and  was  intended  to  be  used 
for  two  purposes.  The  first  of  these  was  to: 

o  gain  an  understanding  of  the  typer  of  mishaps  that  occur  on  and 
near  heliports, 

o  determine  if  current  heliport  design  requirements  are  adequate 
based  upon  mishap  analysis,  and 

o  make  recommendations  concerning  areas  in  the  Heliport  Design 
Advisory  Circular  which  may  need  to  be  addressed,  expanded,  or 
emphas ized . 

The  second  purpose  of  the  analysis  was  to  quantify  the  risk 
associated  with  heliport  operations,  and  to  develop  a  methodology  for 
comparing  helicopter  accident  statistics  with  corresponding  fixed-wing 
general  aviation,  commuter,  and  air  carrier  operations.  The  results  of 
these  efforts  are  presented  separately,  with  risk  exposure  being 
addressed  in  a  companion  report  entitled  "Analysis  of  Helicopter  Accident 
Risk  Exposure  at  Heliports,  Airports,  and  Unimproved  Sites," 

DOT/FAA/RD-  90/9. 

1 . 2  BACKGROUND 

Current  helicopter  operations  occur  at  a  variety  of  facilities 
including  public  and  private  heliports,  airports,  offshore  oil  platforms, 
and  improved  as  well  as  unimproved  landing  sites.  Pilots  are  faced  with 
numerous  heliport  designs  and  operational  considerations  depending  upon 
the  type  of  construction,  location,  and  intended  use  of  the  facility. 
Several  factors  that  may  vary  from  facility  to  facility  include  the  size 
of  the  approach/departure  protected  airspace,  landing  area  surface 
composition,  obstruction  clearance,  refueling  availability  and  type, 
ground  and  obstruction  markings,  overall  facility  size,  and  facility 
layout . 


*N0TE:  This  report  addresses  the  Heliport  Design  Advisory  Circular  [AC 

150/5390-2]  and  will  refer  to  this  advisory  circular  throughout  as 
"advisory  circular”  or  "Heliport  Design  AC." 

**N0TE:  The  term  mishap  is  used  to  denote  either  an  accident  or  an 

inc ident . 


Several  research  and  development  projects  have  been  undertaken  to 
quantify  various  aspects  of  heliport  design  as  it  relates  to  helicopter 
performance.  These  include: 

o  "Heliport  Surface  Maneuvering  Test  Results,"  DOT/FAA/CT- TN88/30 , 
(reference  2) , 

o  "Heliport  VFR  Airspace  Based  on  Helicopter  Performance , " 
D0T/FAA/RD-90/4 ,  (reference  3), 

o  "Helicopter  Physical  and  Performance  Data,"  DOT/FAA/RD- 90/3 , 

( reference  4 ) , 

o  "Helicopter  Rejected  Takeoff  Airspace  Requirements," 

DOT/FAA/RD-90/ 7 ,  (reference  5), 

o  "Evaluating  Wind  Flow  Around  Buildings  on  Heliport  Placement," 
DOT/FAA/PM-84/25 ,  (reference  6),  and 

o  "Rotorcraft  Acceleration  and  Climb  Performance  Model," 

DOT/FAA/RD- 90/6 ,  (reference  7). 

These  undertakings  were  concerned  with  the  requirements  and  adequacy 
of  heliport  protected  airspace,  parking  and  maneuvering  separation, 
rejected  takeoff  ground/airspace,  and  wind  flow  analysis  as  they  relate 
to  current  heliport  design  guidelines  and  actual  helicopter  performance. 
In  addition  to  those  mentioned  above,  a  current  research  effort  is 
endeavoring  to  understand  and  model  the  dynamics  of  rotorwash.  A  number 
of  these  projects  have  recommended  that  one  or  more  of  the  current 
heliport  design  standards  be  revised  or  revisited.  However,  before 
making  any  changes  to  the  advisory  circular,  it  was  recognized  that  a 
review  of  the  historical  mishap  database  should  be  undertaken  to 
understand  the  nature  of  mishaps  that  have  occurred  or  may  have  a  high 
probability  for  occurrence  at  heliports.  This  report  presents  the 
results  of  that  analysis. 

Because  the  term  "heliport"  may  be  interpreted  differently  and  may 
include  various  types  and  locations  of  facilities,  the  term  "heliport," 
as  it  applies  to  this  study,  is  defined  as  any  facility  that  is 
designated  a  heliport,  whether  stand-alone  or  at  an  airport,  and  any 
location  for  which  the  obvious  intended  use  is  as  a  heliport.  For 
instance,  a  barge,  parking  lot,  or  even  an  individual’s  backyard  that  was 
used  regularly  for  helicopter  operations  was  considered  a  heliport.  On 
the  other  hand,  a  location  which  is  used  as  a  takeof f /landing  area  only 
once  or  twice  was  placed  in  the  "other"  facility  category.  This 
definition  is  generally  consistent  with  the  following  definition  which  is 
contained  in  the  Heliport  Design  AC. 

"A  heliport  is  an  identifiable  area  on  land,  water,  or  structure, 

including  any  building  or  facilities  thereon,  used  or  intended  to  be 

used  for  the  landing  and  takeoff  of  helicopters." 

Offshore  oil-platform  mishaps  were  intentionally  excluded  from  this 
analysis,  since  offshore  landing  facilities  are  not  addressed  in  the 
Heliport  Design  AC  and  are  not  normally  available  for  public  use. 

Offshore  oil  platform  design  for  helicopter  use  is  addressed  in  a 
separate  document  entitled  "Offshore  Heliport  Design  Guide," 
reference  8.  This  document  is  published  by  the  Louisiana  Department  of 
Transportation  and  Development  and  is  accepted  as  the  industry  standard. 
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1.3  DOCUMENT  USE 


The  primary  focus  of  this  study  was  to  review  design- related  :  i chaps 
which  have  occurred  at  or  within  1  mile  of  heliports  (throughout  this 
document  we  will  r  er  to  such  mishaps  as  taking  place  "near"  heliports , 
airports,  or  unimproved  sites).  However,  early  in  the  study  it  was 
realized  that  there  were  relatively  few'  such  mishaps  which  occur  near 
heliports  and  very  few  which  occur  rear  public  use  heliports.  Therefore, 
in  order  to  obtain  enough  information  to  examine  design- related  mishap 
causes,  it  was  necessary  to  include  mishaps  which  have  occurred  near 
airports  as  well  as  unimproved  sites.  Of  the  117  civil  and  military 
mishaps  used  in  the  study,  4  mishaps  (3  percent)  occurred  near  public  use 
heliports,  41  (35  percent)  occurred  near  private  heliports,  41  (35 
percent)  occurred  near  airports,  and  31  (27  percent)  occurred  near 
unimproved  landing  sites. 

By  reviewing  design  related  mishaps,  potential  design  related 
shortcomings  can  be  understood  and  measures  can  be  taken  to  further 
reduce  the  already  low'  number  of  such  occurrences.  It  is  hoped  that  by 
looking  at  the  types  of  mishaps  that  may  occur  near  heliports,  airports, 
and  unimproved  sites,  this  document  will  be  used  by  heliport  and  airport 
designers  to  assist  them  in  their  facility  design  efforts. 

Also  included  in  this  document  are  discussions  of  operational  factors 
that  have  contributed  to  several  of  the  mishaps.  These  discussions 
highlight  the  importance  of  good  operational  procedures.  These 
operational  procedures  are  not  necessarily  related  to  design  issues  but 
do  contribute  to  a  safer  heliport  environment.  Discussion  relating  to 
operational  cause  factors  can  be  used  by  pilots  and  flight  instructors  to 
help  understand  the  role  operational  factors  may  have  in  causing 
mishaps . 

This  document  can  be  used  both  for  training  and  for  risk  management 
analysis.  The  intended  audience  includes  heliport  designers,  heliport 
operators,  flight  instructors,  and  pilots. 
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2.0  METHOI  'LOGY  OVERVIEW 


The  basrc  methodology  used  for  this  study  is  depicted 


2 . 1  DATABASE  SEARCH  AND  DATA  COLLECTION 


The  initial  ef 'ort  was  to  collect  helicopter  mishap  summaries.  To 
ensure  that  all  operators  and  types  of  operations  using  public  and 
private  facilities  were  included,  mishap  summaries  were  solicited  fro.i 
both  civil  and  military  sources.  Mishap  summaries  were  received  from  the 
National  Transportation  Safety  Board  (NTSB)  and  the  United  States  Army. 
Once  the  mishap  summaries  were  reviewed,  full  reports  for  those  mishaps 
deemed  appropriate  to  the  study  were  ordered  for  in-depth  analysis. 

2.2  IN-DEPTH  ANALYSIS 

An  in-depth  analysis  of  each  full  mishap  report  was  then  performed. 
Particular  attention  was  given  to  dimensional,  surface,  and  protected 
airspace  issues.  These  factors  were  of  particular  importance,  since  they 
represent  the  basic  characteristics  of  heliport  desi0n  and  comprise  the 
primary  focus  of  the  Heliport  Desi~n  AC. 

2.3  ADVISORY  CIRCULAR  RECOMMENDATIONS 

Based  upon  the  analysis,  areas  of  the  Heliport  Design  AC  requiring 
revision,  expansion,  or  increased  emphasis  were  identified  and,  where 
supporting  d.'ta  was  available,  recommendations  for  change  were  made. 
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3.0  MISHAP  DATABASE  SEARCH 


3 . 1  DATA  COLLECTION 

In  order  to  assure  a  level  of  completeness  and  accuracy,  it  was 
deemed  desirable  to  include  a  minimum  of  100  heliport  mishaps  in  the 
in-depth  analysis.  At  the  start  of  this  effort  the  number  of  helicopter 
mishaps  contained  in  the  civil  mishap  database,  as  well  as  the  quantity 
and  quality  of  data  available,  was  unknown.  It  was  therefore  decided 
that  mishap  reports  from  both  civil  and  military  sources  would  be  used. 
Although  the  missions  of  the  two  groups  differ  significantly,  their 
respective  operations  on  or  about  heliports  are  principally  the  same.  In 
fact,  many  military  operations  do  occur  at  civilian  facilities.  None  of 
the  selected  military  mishaps  included  operations  that  were  unique  to 
military  missions  near  the  landing  site.  For  example,  missions  that  may 
have  required  nap- of  - the-earth  (NOE)  flying  near  che  landing  facility 
were  not  included. 

To  ensure  that  the  full  spectrum  of  mishaps  that  occurred  at  or  near 
a  landing  site  would  be  considered  for  the  study,  mishaps  over  a  22  year 
period  from  1964  through  1986  were  initially  included.  While  the  type, 
quality,  and  corap J eteness  of  both  civil  and  military  mishap  reports  over 
this  broad  range  of  years  was  uncertain,  any  narrowing  of  the  source  data 
could  only  be  considered  after  the  available  data  set  was  known. 

Data  sources  used  in  this  study  were  limited  to  United  States 
government  agencies.  This  was  done  for  several  reasons,  the  most  basic 
being  that  the  Heliport  Design  AC  is  written  for  U.S.  helipc  s  and 
airports.  In  addition,  the  type,  quality,  availability  and  timeliness  in 
receiving  international  mishap  reports  was  highly  uncertain.  This 
uncertainty  was  thought  to  be  an  inappropriate  burden  to  the  study. 

3.1.1  Civil  Mishap  Data  Source 

Mishap  reports  and  statistics  for  civil  mishaps  in  the  United  States 
are  recorded  and  maintained  by  the  National  Transportation  Safety  Board 
(NTSB)  in  Washington,  D.C.  The  NTSB  was  contacted,  and  a  request  was 
made  to  obtain  a  copy  of  each  factual  report  and  mishap  summary  for 
helicopter  mishaps  occurring  from  1964  through  1986.  The  Heliport  Design 
AC  provides  guidelines  for  protected  airspace  out  to  4,000  feet  from  the 
edge  of  the  t akeof f / land ing  area  of  a  heliport.  It  was  therefore 
desirable  to  review  those  mishaps  which  occurred  both  on  and  within  4,000 
feet  of  the  heliport.  The  request  to  the  NTSB  stipulated  that  only 
mishaps  that  occurred  on  or  within  one  mile  of  a  heliport  be  included. 

The  criterion  of  "within  1  mile"  was  used  as  a  selection  device  because 
it  is  the  nearest  division  to  the  advisory  circular's  4,000  feet  that  the 
NTSB  has  used  for  mishap  location  in  their  reports.  The  study  reviewed 
mishaps  that  took  place  within  1  mile  and  selected  for  further  review 
only  those  that  appeared  to  be  related  to  heliport  design  issues. 

NTSB  mishap  forms  were  revised  several  times  throughout  the  period 
considered.  One  of  the  items  significant  to  this  study  that  has  changed 
several  times  on  the  mishap  report  form  is  the  recording  of  the  distance 
from  the  landing  site  that  the  mishap  occurred.  Figure  2  shows  how  this 
information  has  been  recorded  and  how  this  recorded  information  has 
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AIRPORT  INFORMATION 


Airport  Proximity 


Column  31 
Card  No.  02 


Code 

A  -  On  Airport 
B  -  On  Seaplane  Baae 
C  -  On  Heliport 
D  -  On  Barge/Ship/Platform 
E  -  In  Traffic  Pattern 

F  -  Within  1/4  mile  ) 

G  -  Within  1/2  mile  ) 

H  -  Within  3/4  mile  } 

I  -  Within  1  mile  ) 

J  -  Within  2  miles  ) 

X  -  Within  3  miles  ) 

L  -  Within  4  miles  ) 

M  -  Within  5  miles  ) 

N  -  Beyonc  5  miles  ) 

Z  -  Unknown /Not  Reported 


(helicopter  only) 


Measured  to  nearest  runway  cf  the 
private  strip  or  prepared  landing 


1078-1981  Format 


airport , 
area. 


303  i _ ja  ta 

nr  30*  i  ioi  msnx* 

305  QOW  AZXNKt MBSUOT 

so*  mrat  n 

307  JuxroEr  u 

a 

u 

Qs  m  e-  smui 

19  r',J_  Format 


27  Aocteant  Location 

21  DMtanca  From  Airport  Cantor  1 

1  ’  1  Ott  airport/airstrip 

(Nmsi  SM)  ■ 

2  1  On  airoort 

SV 

3  !  1  On  airstrip 

A  Oth»r 

*  Otn*' 

F'o  !-l'i„.  Format 


FIGURE  2  MISHAP  LOCATION  INFORMATION  (NTSB  MiSHAP  FORMS) 


o 


changed  over  the  years.  The  1982  factual  report  records  local  Ion  an 
being  within  or  outside  5  statute  miles  of  the  airport,  a  drastic  chare, > 
to  the  1/4  mile  accuracy  previously  required.  In  mor‘-  recent  years  1 be 
factual  report  form  has  recorded  the  distance  to  the  nearest  statute 
mile.  Also  of  note  in  this  data  field  is  that  prior  to  198?  the  term 
"heliport"  was  included  on  the  mishap  form. 

Supplemental  forms  for  use  in  mishap  investigations  were  made 
available  to  NTSB  investigators  beginning  in  1983.  These  forms  contain 
additional  information  which  is  not  included  on  the  primary  factual 
report  form.  In  particular,  supplement  G  (appendix  A)  entitled 
"Rotorcraft"  contains  information  about  the  aircraft  which  is  exclusive 
for  rotorcraft  purposes.  Supplement  Q  (appendix  B)  entitled 
"Airport/Airstrip"  contains  information  concerning  the  facility  and  any 
obstacles  (wires,  trees,  towers,  etc...)  surrounding  the  facility.  This 
supplement  also  contains  information  concerning  the  distance  from  the 
facility  that  the  aircraft  came  to  rest  after  an  off- facility  forced 
landing.  Although  these  forms  are  available  to  investigators,  only  five 
percent  of  the  civil  mishap  reports  used  in  the  in-depth  analysis 
included  supplement  Q  and  only  25  percent  included  supplement  G. 

Since  the  desired  data  consisted  of  mishaps  on  or  within  1,000  feet 
of  a  heliport,  all  mishaps  occurring  w'ithin  1  statue  mile  of  a  heliport 
were  requested.  In  many  instances  subsequent  analysis  would  show  that 
the  exact  location  of  a  mishap  could  not  be  determined  to  a  finer  degree 
than  a  statute  mile,  even  when  the  detailed  mishap  report  was  provided. 

3.1.2  Military  Mishap  Data  Sources 

All  branches  of  the  United  States  military  were  contacted,  and  mishap 
data  were  requested  from  each.  The  U.S.  Army  ultimately  provided 
approximately  half  of  the  accident/ incident  reports  which  were  used  iti 
the  in-depth  analysis  portion  of  the  study.  The  U.S  Navy  did  provide 
access  to  mishap  reports.  However,  the  number  of  mishap  summaries  the 
Navy  provided  was  very  limited  and  were  ultimately  determined  not  to  be 
appropriate  to  the  study. 

The  U.S.  Air  Force  and  the  U.S.  Coast  Guard  stated  that  they  had  very 
few  helicopter  mishaps  in  their  database.  They  also  stated  that  the 
mishaps  that  they  did  have  would  not  apply  to  our  efforts.  Therefore, 
neither  agency  provided  mishap  data  for  the  study. 

It  is  important  to  note  that  the  mishap  request  to  the  Army  was  made- 
under  the  Freedom  of  Information  Act  (FOIA).  The  Army  was  most 
cooperative  and  provided  the  releasable  portion  of  each  full  mishap 
report.  However,  investigative  board  findings  and  recommendations  are 
not  releasable  under  FOIA  and  were  not  provided  by  the  Army.  The  extent 
to  which  this  tended  to  limit  the  information  provided  and  to  what  degree 
this  may  have  affected  the  mishap  analysis  is  unknown. 

3.2  MISHAP  SUMMARIES 

Mishap  summaries  for  the  year's  1964  through  1986  were  requested  f  re:; 
the  NTSB.  However,  it  was  soon  learned  that  the  NTSB  does  not  retain 
full  mishap  reports  for  a  period  of  more  than  10  years  in  the  case  of 
general  aviation  mishaps  and  for  a  period  of  15  years  for  air  carrier 
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mishaps.  Air  carrier  mishap  reports  which  are  older  than  fifteen  years 
are  archived  in  the  Library  of  Congress;  general  aviation  mishap  reports 
are  not.  Since  there  are  very  few  helicopter  air  carrier  mishaps,  only 
full  mishap  reports  dating  back  to  1978  were  used.  Also,  prior  to 
September  1988,  mishaps  involving  public  use  aircraft  were  not  required 
to  be  reported  to  the  NTSB .  These  reporting  requirements  changed  in  1988 
as  a  result  49  CFR  Part  830  (reference  9).  The  above  factors  narrowed 
the  focus  of  the  study,  at  least  on  the  civil  side. 

The  NTSB  provided  1,428  mishap  summaries  for  the  years  1978  through 
1986,  samples  of  which  are  provided  in  figure  3.  This  included  26  mishap 
summaries  from  1978  through  1981  and  1,402  summaries  for  1982  through 
1986.  The  large  disparity  for  the  two  groups  arose  because  the  1978 
through  1981  group  included  mishaps  which  occurred  only  at  heliports, 
while  the  1982  through  1986  group  included  ail  helicopter  mishaps, 
irrespective  of  landing  facility  or  phase  of  flight. 

The  intent  of  the  study  had  been  to  review  only  accident  data. 
However,  the  reports  that  were  used  for  the  final  in-depth  analysis 
differed  in  that  while  the  civil  data  included  only  accidents,  the 
military  data  included  both  accidents  and  incidents .  An  accident,  in 
civil  terms,  is  defined  in  part  as  an  occurrence  incidental  to  flight 
that  results  in  substantial  damage  to  an  aircraft  or  serious  injury  to  a 
person.  The  military  differentiation  between  accidents  and  incidents  and 
their  system  of  mishap  classification  is  explained  in  section  3.2.2. 
Because  accidents  as  well  as  incidents  were  used  in  the  analysis  this 
report  will  refer  to  them  both  as  a  mishap. 

The  U.S.  Army  provided  approximately  3,000  mishap  summaries  for  the 
years  1972  through  1986.  A  sample  of  Army  mishap  summaries  is  provided 
in  figure  4. 

3.2.1  NTSB  Mishap  Summaries 

The  NTSB  provided  mishap  summary  data  in  three  separate  groups 
depending  upon  the  year  the  accident  occurred.  This  was  done  because  the 
accident  investigator's  report  forms  had  changed  three  times  during  the 
years  of  interest  to  the  study  and  the  data  was  catalogued  differently 
during  these  periods. 

The  three  separate  groups  included  the  years- 

o  1964  through  1981, 

o  1982,  and 

o  1983  through  1986 . 

The  data  available  in  each  group  of  accidents  varied  and  will  be 
discussed  below. 

3. 2. 1.1  1964  Through  1981 

The  NTSB  provided  a  copy  of  the  investigator’s  "Aircraft  Accident 
Analysis  Sheet"  for  each  helicopter  mishap  from  1964  through  1981,  a 
sample  of  which  is  provided  in  appendix  C.  This  information  was  provided 
by  NTSB  on  magnetic  tape  and  had  to  be  accessed  and  analyzed  via 
computer.  It  is  important  to  note  again  that  because  full  mishap  reports 
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The  aircraft  had  just  discharged  two  passengers  on  the  rooftop 
helipad  and  was  preparing  for  departure.  The  aircraft  was  picked  up 
to  a  hover  and  the  tailrotor  struck  a  heliport  surface  perimeter 
light.  The  tailrotor  separated  from  the  aircraft  and  the  aircraft 
rotated  to  the  right.  Throttles  were  reduced  to  stop  the  rotation 
and  the  aircraft  settled  back  down  to  the  helipad.  The  aircraft 
bounced  side  to  side  and  rolled  off  the  helipad  and  came  to  rest  on 
its  left  side.  The  pilot  exited  and  extinguished  a  small  fire  that 
had  started  near  the  engine  exhaust. 


While  hovering  from  the  wash  rack,  the  helicopter  backed  into  a 
utility  pole.  The  main  rotor  system  separated  from  the  airframe 
following  the  collision.  There  were  no  postimpact  mechanical 
mal functions /failures . 


During  ground  refueling  of  the  aircraft  the  fuel  tank  was  over-filled 
and  the  fuel  spilled  over  onto  the  ramp.  The  fuel  was  ignited  and 
the  aircraft  was  destroyed  by  fire. 


The  pilot  was  on  a  mission  tc  transport  company  personnel  and  had 
landed  on  a  barge  that  was  being  used  as  a  helipad.  The  barge  was 
about  250  feet  long  and  75  feet  wide.  After  arriving,  the  pilot 
parked  the  helicopter  with  the  tail  boom  as  close  to  the  edge  of  the 
barge  as  possible.  He  then  reduced  the  power  to  idle  and  signaled 
for  the  three  passengers  (waiting  behind  a  rope  line)  to  approach  the 
helicopter  in  accordance  with  established  procedures.  As  the 
passengers  approached  the  right  side  of  the  helicopter,  they  moved 
out  of  the  pilot's  line  of  sight.  While  two  were  boarding,  the  third 
passenger  walked  to  the  rear  of  the  aircraft,  ducked  under  the 
horizontal  stabilizer  and  walked  into  the  tail  rotor.  The  victim  was 
taken  to  a  hospital,  but  succumbed  later  due  to  head  and  shoulder 
injuries.  A  training  program  had  been  instituted  to  educate  the 
passengers  concerning  hazards  associated  with  rotating  components  of 
the  rotor  system  and  off-limit  areas.  The  passenger  had  been  briefed 
on  three  occasions  and  had  been  a  passenger  nearly  every  day  for  six 
weeks . 


Aircraft  was  parked  with  3  feet  clearance  between  main  rotor  and 
corner  of  hangar.  Pilot  stated  that  on  liftoff  a  gust  of  wind  blew 
aircraft  toward  hangar.  Main  rotor  blades  made  contact.  Ground 
crewman  injured  by  flying  debris. 


The  helicopter  collided  with  a  pole  and  landed  hard  during  air  taxi 
to  position  the  aircraft.  The  pilot  had  just  off  loaded  passengers 
and  was  alone  in  the  helicopter.  A  witness  said  the  pilot  hovered 
too  close  to  the  pole  and  both  rotor  blades  made  contact.  The  pole 
that  was  struck  was  severed  about  12  feet  AGL. 


FIGURE  3  NTSB  MISHAP  SUMMARIES 


Rotor  wash  from  departing  acft  caused  main  rotor  of  parked  acft  to 
flex  down  and  hit  tail  rotor  drive  shaft  cover.  Parked  acft  main 
rotor  blade  was  secured  by  aft  blade  only.  Excessive  rotor  wash  was 
caused  by  close  proximity  of  parked  aircraft.  This  was  due  to 
unsuitability  of  available  parking  at  AHP.  Crews  and  maintenance 
personnel  were  directed  to  insure  that  two  M/R  tie-downs  (one  fwd  and 
one  aft)  be  used  on  all  acft  allowing  adequate  separation  between  the 
main  rotor  and  tail  boom. 


A/C  was  taxing  behind  a  parked  acft  when  the  left  hand  side  of  the 
rotor  system  struck  a  tail  rotor  blade  on  the  parked  acft. 


Following  refuel  at  civ  airport,  aircraft  was  picked  up  to  hover  and 
moved  right  to  clear  POL  pit  area.  After  moving  approx.  30  feet, 
loud  bang  heard  and  aircraft  made  immediate  roll  to  right  impacting 
right  skid  on  ground.  Inspection  revealed  refuel  grounding  wire 
still  attached  to  right  skid.  Aircraft  evacuated  to  home  station  by 
recovery  team  for  technical  inspection! 


A/C  terminated  a  normal  approach  to  a  lighted  helipad.  While 
performing  a  PMD  insp  on  parked  acft,  the  CE  left  the  pilot’s  door 
unlatched.  The  rotor  wake  (wind)  from  landing  acft  opened  door 
hinges  to  damage  the  doorpost  mount  and  shatter  the  right  chin 
bubble.  Parking  area  was  less  than  120  feet  from  helipad.  Parking 
was  relocated.  GM  failed  to  follow  unit  SOP  while  completing  duties 
during  PMD. 


Aviator  was  hovering  aircraft  to  parking  position  when  tip  of  rotor 
blade  struck  an  angle  iron  protruding  approximately  seven  feet  out 
from  hangar  building. 


Acft  was  being  four  wheel  taxied  off  the  runway  for  parking.  While 
taxing  the  aft  rotor  blades  hit  a  wooden  lighting  pole  located  on  the 
perimeter  of  the  parking  area. 


Pilots  were  attempting  to  aft  wheel  taxi  the  aircraft  backward  in  an 
effort  to  avoid  possibly  damaging  the  flight  controls  of  a  small  jet 
which  was  located  directly  ahead  of  the  aircraft.  The  aircraft 
became  airborne  while  attempting  to  taxi  backward  and  moved 
approximately  19  feet  to  the  left  resulting  in  the  aft  rotary  wing 
blades  striking  a  large  metal  sign  pole.  The  aircraft  was  landed  and 
engines  secured . ! ! 


Aircraft  was  damaged  during  day  landing  to  a  sloped,  unprepared 
refueling  area  at  a  civil  airport.  Front  of  the  skids  touched  down 
initially  with  nose  pointed  into  the  slope,  aircraft  rocked  back, 
became  airborne  and  moved  forward  30  feet  and  landed  hard  with  the 
left  aft  skid  resting  on  a  concrete  marker  which  protruded 
approximately  one  inch  above  the  ground. 


FIGURE  4  U.S.  ARMY  MISHAP  SUMMARIES 


for  mishaps  prior  to  19/8  were  not  available,  summaries  : ci  rot . haps  prior 
to  1978  were  not  considered .  Mishap  summaries  for  mishaps  occurring 
between  1978  and  1981  were  r.ct  available  on  the  magnetic  tape  provided  by 
the  NTSB,  which  necessitated  a  separate  request  for  printed  summaries  for 
that  period.  The  NTSB  provided  a  small  number  of  mishap  summaries  for 
the  period  of  concern.  This  number  included  only  those  mishaps  which 
were  determined  to  have  occurred  at  heliports.  Since  whether  or  not  a 
mishap  occurred  at  a  heliport  could  not  always  be  determined  from  the 
investigator’s  report  form  or  the  mishap  summary,  it  is  not  certain  that 
all  of  the  heliport  mishaps  that  occurred  during  this  time  period  were 
included  in  tlv  mishap  summaries  provided  by  NTSB. 

3. 2. 1.2  1982 

The  preliminary  data  obtained  for  the  year  1982  were  provided  on 
magnetic  tape  in  three  separate  computer  files.  The  files  contained  the 
following  data  for  each  accident: 

o  factual  report, 

o  mishap  summary,  and 

o  cause  and  factors  listing. 

A  sample  of  the  investigator's  report  form  is  presented  in 
appendix  D.  This  was  basically  "fill  in  the  blanks"  type  information. 
Information  provided  in  the  report  form  includes  date,  time,  and  location 
of  the  mishap,  as  well  as  items  concerning  the  aircraft,  pilot, 
passengers,  and  selected  information  relevant  to  the  mishap. 

The  mishap  summary  file  is  a  narrative  file  that  contains  a  brief 
summary  of  each  mishap.  These  summaries  were  similar  to  those  presented 
in  figure  3.  The  1982  mishaps  for  which  full  mishap  reports  were  ordered 
were  selected  primarily  based  upon  these  summaries. 

The  cause  and  factors  file  contained  data  concerning  the  principal 
and  contributing  cause  and  factors  for  each  mishap.  This  file  was 
relative  to  the  design  issues  under  study. 

As  previously  mentioned,  all  three  files  for  each  mishap  were 
provided  on  magnetic  tape.  These  files  were  downloaded  onto  5  1/4" 
floppy  disks  for  use  on  personal  computers.  Computer  programs  were  then 
written  to  retrieve  the  desired  information. 

3.2. 1.3  1983  Through  1986 

Data  provided  by  the  NTSB  for  these  years  were  again  presented  in 
three  separate  files  on  magnetic  tape.  These  data  were  very  similar  to 
that  provided  for  1982;  however,  the  investigator's  report  form  used  from 
1983  through  1986  differed  from  that  used  in  1982  (see  appendix  E) .  As 
in  the  case  of  the  1982  data  set,  full  mishap  reports  were  ordered  based 
primarily  upon  the  mishap  summary  files. 

3.2.2  Military  Mishap  Summaries 

A  written  request  for  U.S.  Army  mishap  information  was  made  to  the 
U.S.  Army  Safety  Center  at  Fort  Rucker,  Alabama.  Fort  Rucker  is  the 
primary  repository  for  Army  aviation  mishap  reports  and  statistics. 
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Mishap  summaries  and  supporting  information  for  all  helicopter  mishaps 
occurring  within  1  mile  of  a  heliport  were  requested.  The  Safety  Center 
provided  Class  A  through  Class  D  mishap  summaries  for  1972  through  1986 . 

The  U.S.  Army  categorizes  aviation  mishaps  in  five  different  classes: 
A  through  E.  Mishaps  are  categorized  according  to  the  total  dollar 
amount  of  damage  and/or  the  severity  of  injuries.  In  the  past  the  Army 
has  updated  the  criteria  for  each  class  several  times.  Therefore,  the 
dividing  line  between  mishap  class  has  periodically  changed  throughout 
its  use.  Current  criteria  (since  October  1,  1988)  for  categorizing  Army 
mishaps  for  Classes  A  through  E  are  given  below. 

Class  A:  -  total  value  greater  than  or  equal  to  $1,000,000,  or 

-  aircraft  missing,  destroyed,  abandoned, 
uneconomically  repairable,  or 

-  at  least  one  fatality,  or 

-  a  permanent  totally  disabling  injury. 

Class  B:  -  total  value  greater  than  or  equal  to  $200,000  but  less 
than  $1,000,000,  or 

-  a  permanent  partially  disabling  injury,  or 

-  hospitalization  of  five  or  more  personnel  in  a  single 
occurrence . 

Class  C:  -  total  value  greater  than  or  equal  to  $10,000,  but  less 
than  $200,000,  or 

-  a  loss  of  at  least  one  workday. 

Class  D:  -  total  value  greater  than  or  equal  to  $2,000,  but  less 
than  $10,000,  or 

-  loss  of  workday  case  involving  one  or  more  days  of 
restricted  work  activity,  or 

-  a  non-fatal  case  without  a  lost  workday  or  medical 
treatment. 

Class  E:  -  total  value  less  than  $2,000. 

The  Army  categorizes  Class  A,  Class  B,  and  some  Class  C  mishaps  as 
accidents;  some  Class  C,  all  Class  D,  and  all  Class  E  mishaps  are 
classified  as  incidents. 

3.3  MISHAP  SELECTION 

In  order  to  select  the  mishaps  that  would  ultimately  be  used  in  the 
study,  the  written  civil  and  military  summaries  of  each  mishap  were 
reviewed  and,  based  on  these  reviews,  full  mishap  reports  were  ordered 
for  in-depth  analysis.  The  brevity  of  the  information  contained  in  the 
summaries  makes  mishap  selection  difficult  and  could  result  in  ordering 
mishaps  that  were  not  appropriate  or,  conversely,  failing  to  order 
mishaps  which  may  be  appropriate  to  the  study.  For  this  reason,  it  was 
decided  that  more  than  100  full  mishap  reports  would  be  ordered  with  the 
expectation  of  rejecting  a  number  of  these  once  they  were  reviewed.  The 
principal  criteria  used  when  selecting  mishaps  was  as  follows: 

o  mishaps  occurring  on  or  within  1  mile  of  a  heliport  (not  to 
include  offshore  oil  platforms), 


o  mishaps  that  may  have  been  associated  with  the  visual  i  I  ight 
rules  (VFR)  approach/departure  protected  airspace  corridor, 

o  mishaps  that  may  have  been  associated  with  the  clear  zones 
immediately  adjacent  to  the  heliport, 

o  mishaps  not  otherwise  identified  but  occurring  on  a  landing 
facility,  and 

o  rotorwash  mishaps . 

Although  the  summaries  did  provide  a  brief  account  of  each  mishap,  in 
many  instances  the  summaries  did  not  provide  sufficient  information  for 
determining  applicability  to  the  study.  In  particular,  it  was  difficult 
to  ascertain  whether  the  mishap  occurred  within  a  mile  of  a  heliport,  or, 
whether  the  particular  facility  in  use  was  in  fact  a  heliport,  airport, 
or  "other"  type  of  facility.  In  some  instances,  additional  information 
contained  in  the  supporting  NTSB  investigator's  report  form  provided 
answers.  Information  provided  by  the  military,  however,  did  not  have 
accompanying  data  which  required  mishap  selection  to  be  based  upon  the 
summaries  alone. 

Mishap  summaries  did  not  always  adequately  describe  the  cause  of  the 
mishap.  For  example,  in  one  of  the  mishap  summaries  the  cause  was  lifted 
as  an  undetermined  power  loss  on  takeoff.  However,  when  the  full  mishap 
report  was  received  it  clearly  indicated  tnat  the  actual  cause  of  the 
mishap  was  engine  failure  resulting  from  a  faulty  component  that  was 
supposed  to  nave  been  replaced  prior  to  the  flight. 

To  ensure  that  at  least  100  usable  reports  would  be  available  for  the 
in-depth  analysis,  a  total  of  167  full  mishap  reports  were  ordered  from 
the  NTSB  and  the  U.S.  Army.  Review  and  analysis  of  these  mishap  reports 
are  addressed  in  section  4.0. 
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A  .  0  IN-DEPTH  ANALYS 


The  in  -  depth  analysis  consisted  of  analyzing  civil  ana  :,:1  -a! 

mishap  reports.  Of  primary  importance  in  analyzing  these  report...  -a 
understanding  facility  design  factors  which  contributed  to  eac 
individual  mishap.  Therefore,  to  a  great  extent  the  results, 
conclusions,  and  subsequent  recommendations  for  this  study  hinged  upon 
the  quantity  and  quality  of  information  contained  in  the  roll  mishap 
reports.  The  information  contained  in  these  reports  depend::  upon  several 
factors.  For  instance,  the  type  of  operation  in  which  the  aircraft  was 
involved  at  the  time  of  the  mishap  may  determine  the  extent  of  the  mishap 
investigation  and  thereby  the  completeness  of  the  final  mishap  report. 

Air  carrier  mishaps  are  typically  the  most  intensely  investigated 
civilian  mishaps.  Consequently,  air  carrier  mishap  reports  are  usually 
the  most  comprehensive,  containing  more  details  and  information  than 
non-air  carrier  reports.  Additional  factors  which  may  affect  the  amount 
of  information  in  a  mishap  report  include  the  skill  and  experience  of  thi 
on-site  investigator/team,  the  severity  of  the  mishap  in  terms  of  injury 
and  property  damage,  and  the  availability  of  survivors  and/or  witnesses. 

A . 1  NUMBER  OF  MISHAPS 

The  number  of  mishaps  that  were  considered  in  this  study  and  the 
selection  process  is  depicted  in  figure  5.  The  fJTSB  provided  1.A28 
accident  summaries  and  the  U.S.  Army  provided  3,000  mishap  summaries  tor 
review.  These  summaries  included  mishaps  which  occurred  during  all 
phases  of  flight.  Consequently,  a  majority  of  these  mishaps  were  not 
appropriate  to  the  study.  The  full  mishap  reports  were  ordered  based 
upon  a  review  of  mishap  summaries.  167  full  mishap  reports  were  ordered 
based  upon  this  review,  8A  from  the  NT  SB  and  83  from  the  Army. 

Once  received,  the  full  mishap  reports  were  reviewed.  A  number  of 
these  mishaps  were  found  not  suitable  for  this  effort.  The  final  number 
of  mishaps  used  for  the  study  was  117,  17  more  than  the  original  target 
of  100.  This  included  63  civil  and  5A  military  mishaps.  None  of  the 
military  mishaps  that  were  included  resulted  from  a  unique  military 
mission  or  requirement. 

A. 2  FACILITY  TYPE 

The  focus  of  this  study  was  to  be  heliport  mishaps.  However,  in 
reviewing  the  mishap  summaries  it  was  not  clear  in  many  instances  at  what 
type  of  facility  the  mishap  occurred.  V.'hen  the  full  mishap  reports  were 
analyzed,  it  was  realized  that  many  of  the  mishaps,  while  appropriate  to 
the  study,  had  occurred  at  facilities  other  than  a  designated  heliport. 
Figure  5  identifies  the  number  of  mishaps  which  occurred  by  type  of 
facility.  Of  the  mishaps  retained  for  the  study,  Ail  occurred  near 
heliports,  A1  near  airports,  and  31  near  "other"  locations.  These 
"other"  locations  included  undesignated,  unimproved,  remote,  and  any 
other  location  not  designated  as  a  heliport  or  airport.  Even  though  a 
particular  mishap  may  not  have  occurred  specifically  at  a  heliport,  it 
was  nevertheless  considered  important  for  the  information  it  provided 
regarding  the  types  of  mishaps  that  were  occurring  at  landing  sites. 

These  mishaps  provide  insight  into  various  aspects  of  facility  design 
Including  information  regarding  the  size  of  adequate  operating  air  and 
ground  space,  type  arid  location  of  obstructions ,  the  need  for  protected 
airspace  in  approach/departure  corridors,  and  other  information  pertinent 
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FIGURE  5  MISHAP  SELECTION  SUMMARY 


to  heliport  design.  In  many  instance-.;  (70  perm' nt ti  e  :  i  si, a*.  v.-m  1  f  • 
the  in-depth  analysis  occurred  at  landing  sin  j  chat  eitipl oy».d  ;■ 
stringent  design  standards  than  those  provided  it.  the  H<  lipe- ;  j..,-;. 

AC.  This  finding  suggests  that  a  number  of  these  mishap  •  m.uy  m  1  hue 
occurred  had  the  Heliport  Design  AC  design  standards  beer  su*  i m.  d  ‘ 
these  locations. 

4.3  DESIRED  DETAILS 

Although  all  aspects  of  heliport  design  were  considered,  issues 
associated  with  dimensions  specifically  addressed  in  the  Heliport  Design 
AC  were  of  primary  importance.  Specific  areas  in  which  detailed 
information  was  desired  are  addressed  below. 

The  size  of  parking  spaces,  taxiways,  and  refueling  area.'  w-m 
considered  highly  important  and  deserving  of  particular  at  *  .  .on.  Cm 
of  the  single  most  important  aspects  of  this  study  was  hi.  l  ip.  -  protected 
airspace.  This  not  only  included  the  protected  airspace  surrounding  t he 
heliport,  but  also  within  the  VFR  approach  and  departure  corridors  Th*. 

Heliport  Design  AC  provides  guidelines  as  to  the  recommended  curt  aces  f  or 
heliport  VFR  protected  airspace.  These  surfaces  are  depicted  in 
figure  6.  The  protected  airspace  begins  at  the  ed"e  of  the  taker  it  and 
landing  area  at  the  width  of  the  primary  surface.  rises  at  .>  slope  of 

8:1  and  widens  to  500  feet  at  a  distance  of  4,000  feet.  The  transitional 
surfaces  begin  at  the  sides  of  the  heliport  and  have  a  2:1  siopi  . 

The  length,  width,  and  slope  of  the  protected  airspace  art  critical 
for  several  reasons.  Principally,  they  provide  obstruction  protection 
not  only  for  the  aircraft,  but  conversely  for  the  structures  s:.  -and  near 
the  heliport.  This  requirement  limits  the  height  of  building:  and 
objects  on  and  near  the  heliport  which  may  have  a  direct  imp  am  e:.  the 
surrounding  community.  It  was  therefore  highly  desirable  in  I'm  analysis 
to  determine  exactly  where  mishaps  occurred  with  respect  t?  the  heliport 
and  in  relation  to  the  protected  airspace. 

In  a  soon  to  be  published  report  entitled  "Helicopter  Physical  and 
Performance  Data,"  DOT/FAA/RD-90/3 ,  (reference  4),  computer  generated 
departure  profiles  suggest  that  current  Heliport  Design  AC  protected 
airspace  dimensions  may  not  be  adequate  for  some  public  heliport 
operations.  Under  this  study,  an  analysis  of  the  physical  and 
performance  characteristics  of  several  aircraft  over  a  range  of  operating 
conditions  was  conducted  to  determine  approach  and  departure  profiles. 
Table  1  lists  several  of  the  factors  considered  in  the  study 


TABLE  1 

AIRCRAFT  AND  OPERATIONAL  FACTORS 

AIRCRAFT  OPERATING  CONDITIONS 

Aircraft  Dimensions  Field  Elevation 

Weight  Temperature 

Takeoff  Power 

Helicopter  Departure  Procedure 
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FIGURE  6  VFR  HELIPORT  PROTECTED  AIRSPACE  SURFACES 
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Using  the  information  in  table  1,  manufacturer  published  data,  and  a 
computer  simulation  model,  approach  and  departure  profiles  for  several 
helicopter  models  were  generated.  These  profiles  illustrated  that  under 
some  conditions,  the  8:1  slope  described  in  the  Heliport  Design  AC  may  be 
inadequate.  This  is  especially  true  for  "high,"  "hot,"  and  "heavy" 
operations,  in  which  aircraft  typically  have  poorer  performance. 

It  was  hoped  that  critical  information  such  as  exact  iocation  of  a 
mishap  with  respect  to  the  heliport,  especially  for  mishaps  that  occurred 
off  the  facility,  could  be  obtained  from  the  mishap  reports.  In 
instances  of  wire  strikes,  the  height  and  distance  at  which  the  aircraft 
struck  the  wire,  in  relation  to  the  heliport,  was  critical  to  determining 
whether  or  not  the  aircraft  was  operating  within  the  recommended 
protected  airspace.  Also,  forced  landings  on  takeoff  mishaps  were  of 
great  interest,  since  in  some  instances  they  may  result  in  the  helicopter 
dropping  below  the  8:1  slope.  These  mishaps  included  mechanical  or 
material  failures,  other  emergencies,  and  settling  due  to  ir.su:  1  lent 
power  for  the  operating  conditions. 

4.4  MISHAP  SUMMARY  FORM 

A  mishap  summary  form  (figure  7)  was  developed  to  assist  in  the 
analysis.  This  was  done  in  order  to  collate  and  standardise  as  much  data 
contained  in  the  reports  as  possible.  This  standardization  assisted  in 
the  overai"  analysis,  descriptive  results,  and  conclusions  of  the  study. 
While  many  of  the  items  included  on  the  mishap  summary  forms  were  general 
details  for  each  mishap,  they  were  deemei  important  from  '  trend 
perspective  i; .  the  in-depth  analysis.  Specific  items  such  as  time  of 
year,  time  of  day,  location,  amount  of  daylight,  prevailing  weather, 
etc.,  when  considered  for  the  entire  data  set,  could  indicate  certain 
patterns  which  were  not  otherwise  apparent  when  considering  each  mishap 
separately.  Therefore,  the  in-depth  analysis  not  only  focused  upon 
specific  design  issues,  but  also  included  a  total  overview  approach  to 
ensure  detection  of  trends  that  may  not  be  discernable  when  considering 
each  mishap  separavely  Three  specific  categories  that  were  included  on 
the  mishap  summary  form,  and  upon  which  the  results  of  this  task  are 
based  were: 


o  facility  mishap  location, 
o  „,i  shap  type  ,  and 
o  heliport  design  issues. 

4.4.1  Facility  Mishap  Location 

During  preliminary  stages  of  the  study  and  later  while  reviewing 
mishap  summaries,  it  became  apparent  that  some  method  of  grouping  the 
mishaps  was  highly  desirable.  It  was  decided  that  the  location  where  the 
mishap  occurred  would  serve  as  a  good  high  level  category  for  grouping 
the  mishaps.  Table  2  contains  the  various  categories  in  which  the 
mishaps  were  arranged  according  to  location. 


TABLE  2 

FACILITY  Ml  CHAP  LOCATION 


TAXIWAY 
PARKING  AREA 
REFUELING  AREA 

FINAL  APPROACH  AML  TAKEOFi-  AREA 


APPROACH  AIRSPACE 
APPROACH  GROUNDCPACE 
LFP AP.TUFE  AIRSPACE 
I.EPAR T U H E  G R 0 UN P SPA C h 


MISHAP  LOCATION 


OCCURRENCE  INFORMATION  LOCATION  LOCATION  TYPE 


NO  DATE  DAT  TIME 

OTY 

STATE 

ELEVATION  HELIPORT  AIRPORT  OTHER 

(Hi  ■  As  ,0^ 

MISHAP  Tvd= 

Root  Cause  iRelateo  Cause 

P=Pilot  (DM=Decision  MaKinc 

A=Aircratt  (M=Mecnamca; 

E=Environment  (W=Wina 

0=ODerauon  :P=Proceoures 

HEl!  FLIGHT  OPERATION 

^d:  phaSE  TYPE 

OPERATING 

CONDITIONS 

HELIPORT  DESIGN  ISSUES 

WE ATH ~ m  >\rORMATICN 
CLOUDS 

CONDITIONS  LOWEST 

FT  AGL 

CEILING 
LOWEST 
”  AGL 

wSiBlUT'*' 

S’/ 

WIND  WIND  GUSTS  DENSITY 

aqOM  SPEED  ALTITUDE 

MAG  KTS  KTS 

FI 


i  \  r~ 

uur 


MISHAP  SUMMARY  FORM 


4.4.2  Mishap  Type 


The  mishap  type  represents  what  occurred  during  each  mishap.  Those 
mishaps  selected  for  analysis  fell  into  the  following  categories: 


obstruction  strikes  (on-facility) 

obstruction  strikes  (off-facility) 

power  loss  on  takeoff 

rotorwash 

wind  indication 


collision  with  other  aircraft 
insufficient  climb  angle 
power  loss  on  approach 
stuck  skids 
refueling 


4.4.3  Heliport  Design  Issues 

One  purpose  of  this  study  was  to  understand  the  manner  in  which 
heliport  design  may  contribute  to  helicopter  mishaps.  Each' mishap 
considered  in  the  in-depth  analysis  was  selected  based  upon  its 
relationship  to  a  heliport  design  factor.  Heliport  design  issues 
identified  during  the  analysis  are  included  in  the  results  section  of  the 
report  and  suggest  the  basis  for  the  conclusions  and  recommendations 
presented . 


4.5  NTSB  MISHAP  REPORTS 


The  NTSB  mishap  reports  varied  in  both  length  and  content  depending 
upon  factors  previously  mentioned.  Even  though  specific  dimensional 
details,  such  as  the  exact  location  of  an  obstruction  with  respect  tc  the 
takeof f /landing  area  were  usually  not  available,  the  reports  did  help  to 
identify  design  factors  which  contributed  to  facility  mishaps.  The 
reports  provided  an  adequate  description  of  the  causes  and  factors  of 
each  mishap,  thereby  providing  insights  as  to  the  manner  in  which 
heliport  design  might  be  a  contributor  to  facility  mishaps. 

4.6  U.S.  ARMY  MISHAP  REPORTS 


The  Army  mishap  reports  also  varied  in  both  length  and  content  for 
many  of  the  same  reasons  as  the  NTSB  reports.  The  mishap  retorts  for 
Class  A,  Class  B,  and  some  Class  C  mishaps  varied  in  length  f ror  25  to 
over  100  pages  and  contained  substantial  amounts  of  information.  The 
remaining  Class  C  and  all  Class  D  reports  were  typically  brief  Cl  to  10 
pages)  and  did  not  contain  the  extensive  details  or  the  Class  A  and  B 
reports . 

Table  3  provides  a  summary  of  the  Army  mishaps  used  for  the  in-  depth 
analysis  by  class.  It  is  interesting  to  note  that  the  majority  of 
facility  mishaps  occurred  in  a  class  (Class  D)  that  represents,  r*  1  a  lively 
small  monetary  losses.  However,  then,  mishaps  are  important  in 
understanding  potential  facility  design  related  short  f  a  1  1;: .  This, 
observation  highlights  the  need  for  adequate  documentation  of  both 
accidents  and  incidents  in  order  to  support  safety  studies.  A!* hough  an 
individual  mishap  may  not  appear  to  be  related  to  h<  lipor'  design , 
seemingly  minor  contributing  factors  may  prov<  to  be  sign  if  i -  an  *  wh<  n 
considered  collectively  with  other  mishaps. 


TABLE  3 

PERCENT  U.S.  ARMY  MISHAPS  BY  CLASS 


CLASS 

A 

B 

C 

D 

E 


PERCENT 

11 

8 

24 

57 

0 


In  addition  to  a  mishap  report,  more  severe  Army  mishaps  have  an 
additional  report  associated  with  them  called  a  collateral  report. 
Collateral  reports  are  written  for  legal  purposes  and  may  contain 
additional  information  not  available  in  the  mishap  reports.  A  request 
was  made  to  the  U.S.  Army  Aviation  Systems  Command  in  St.  Louis,  Missouri 
to  provide  collateral  reports  for  selected  mishaps  used  in  this  study,  in 
hopes  of  obtaining  additional  information  for  those  mishaps  in  which  the 
full  mishap  report  provided  few  details.  However,  since  collateral 
reports  are  used  for  legal  purposes  and  may  contain  sensitive  material 
they  were  not  provided  by  the  Army. 

As  with  the  NTSB  in-depth  analysis,  the  Army  analysis  was  limited  due 
to  a  lack  of  information  and/or  pertinent  details  in  a  number  of  the 
mishap  reports.  Therefore,  specific  design  standards  and  guidelines  in 
the  Heliport  Design  AC  such  as  the  dimensions  of  parking  areas,  the 
height,  relative  distance  and  the  exact  placement  of  required  objects  on 
the  heliport  could  not  be  determined. 


2  A 


5 . 0  RESULTS 


Analysis  of  the  available  data  from  the  NTSB  and  U.S.  Army  mishap 
reports  highlighted  possible  heliport  design  issues  which  may  need  to  be 
addressed,  expanded,  or  emphasized  in  the  Heliport  Design  Advisory 
Circular.  In  addition  to  heliport  design  issues,  the  in-depth  analysis 
brought  forth  several  operational  issues  that  contributed  in  a 
significant  way  to  several  of  the  mishaps  in  this  study.  Since  these 
operational  issues  contributed  to  heliport  mishaps  they  will  be  discussed 
further  in  section  5.3.  Conclusions  and  recommendations  are  presented  in 
section  6 . 0 

5 . 1  GENERAL  FACTORS 

Each  mishap  report  contained  general  information  such  as  date,  time, 
geographic  location,  elevation,  operating  condition^  (i.e.  visual  or 
instrument  conditions),  and  mission  type,  along  with  information  specific 
to  the  mishap.  This  general  information  was  analyzed  to  determine  if  any 
of  these  factors  pointed  to  a  trend  in  a  significant  number  ot  mishaps. 
After  review,  it  was  determined  that  the  time  of  year,  time  of  day, 
geographic  location,  fi_id  elevation,  operating  conditions,  and  mission 
type  appeared  to  have  had  little  influence  on  the  group  as  a  whole.  In 
general,  the  mishaps  occurred  to  a  variety  of  helicopter  operator’s 
throughout  the  year,  randomly  throughout  the  day,  over  a  range  of  density 
altitudes,  and  across  the  entire  united  States.  While  some  of  the 
general  factors  may  have  influenced  individual  mishaps  or-  even  several 
mishaps,  no  one  factor  played  a  major  role  in  the  mishaps.  Individual 
mishap  analysis  yielded  the  findings  as  described  in  the  following 
paragraphs . 

5.1.1  Mishap  Locations 

It  was  particularly  important  to  understand  where,  with  respect  to 
the  facility,  mishaps  occurred.  That  is,  did  the  mishap  occur  in  the 
parking  area,  the  refueling  area,  on  approach  or  departure,  or  at  some 
other  location  on  the  facility.  The  location  of  the  mishaps  with  respect 
to  the  facility  are  presented  in  figure  8.  It  is  interesting  to  note 
that  the  largest  percentage  of  mishaps  occurred  in  the  departure  area. 
This  included  both  departure  airspace  (e.g.  wire  strikes)  and  departure 
groundspace  (e.g.  power  loss  on  takeoff)  mishaps.  The  second  most 
frequent  location  for  mishaps  was  in  the  parking  area.  As  will  be  shown 
later,  a  large  portion  of  these  mishaps  occurred  at  airports.  Also  of 
note  in  figure  8  is  that  the  majority  of  mishaps  that  occurred  in  the 
approach  or  departure  area  occurred  off  the  facility. 

As  indicated  in  figure  8,  helicopter  mishaps  may  occur  anywhere’  on 
the  facility.  Although  some  locations  appear  to  have  a  significantly 
larger  portion  of  the  mishaps,  no  location  at  a  facility  appears  immune. 

5.1.2  Mishap  Types 

To  understand  potential  design  issues,  it  is  necessary  to  recognize 
the  types  of  mishaps  that  are  occurring  at  various  facilities.  Because 
of  the  large  number  of  mishaps  used  in  this  analysis,  most  of  the  types 
of  mishaps  that  may  occur  at  heliports  are  included.  It  is  interesting 
to  note  that  several  of  these  types  of  mishaps  occur  significantly  more 
often  than  others.  This  proclivity  is  the  result  of  several  factors, 
some  of  which  may  or  may  not  be  related  to  heliport  design. 


FIGURE  8  FACILITY  MISHAP  LOCATIONS 


A  list  of  the  different  types  of  mishaps  identified  in  the  study,  the 
facility  near  which  they  occurred,  and  the  number  of  times  each  occurred 
is  presented  in  table  4.  It  is  immediately  apparent  that  a  wide  variety 
of  mishaps  occur  near  heliports.  A  significant  number  of  the  types  of 
mishaps  presented  in  table  4  also  occurred  near  airports.  Mishaps  near 
locations  other  than  heliports  and  airports  fell  into  a  narrow  range  of 
mishap  types.  This  is  likely  true  because  many  of  the  types  of 
obstructions  located  near  heliports  or  airports  typically  are  not  found 
near  sites  contained  in  the  "other”  category,  such  as  hangers,  drainage 
grates,  perimeter  lights,  etc. 

lor  ease  of  ui.iei oLanding  potential  landing  sice  problems,  cue  large 
number  of  mishap  types  identified  in  table  4  were  condensed  into  an 
abbreviated  set  of  mishap  types.  The  list  of  abbreviated  mishap  types, 
which  includes  all  landing  sites,  is  presented  in  figure  9  along  with  the 
percentage  of  occurrence  of  each  type.  Figures  10,  11,  and  12  break  out 
the  percentages  of  types  of  mishaps  near  heliports,  airports,  and  "other" 
facilities,  respectively. 

As  shown  in  figure  9,  obstruction  strikes  represented  the  bulk  of 
mishaps.  In  fact,  60  percent  of  the  mishaps  were  obstruction  strikes,  38 
percent  occurring  on  the  landing  site  and  22  percent  near  (within  1  mile) 
the  landing  site. 

Table  5  presents  the  number  of  mishaps  by  landing  site  and  type  of 
operation.  The  majority  of  civil  mishaps  occurred  while  operating  under 
Part  91.  However  20  percent  of  the  civil  mishaps  chosen  for  the  study 
did  occur  while  operating  under  Part  135.  It  is  interesting  to  note  that 
none  of  the  Part  135  mishaps  occurred  at  an  airport.  Table  5  is 
presented  to  show  only  a  breakdown  of  those  mishaps  used  in  the  study  and 
is  not  meant  to  represent  relative  safety  based  upon  type  of  operation. 


TABLE  5 

MISHAP  BY  TYPE  OF  OPERATION 


Heliport 

Airport 

Other 

Part  91 

Public 

3 

Private 

22 

16 

8 

Part  135 

1 

9 

0 

4 

Military 

0 

10 

25 

19 

The  following  is  a  review  of  the  types  of  mishaps  which  occurred  near 
various  facilities  and  a  brief  description  of  each. 

5. 1.2.1  Obstruction  Strikes  (on-facility) 

There  were  numerous  obstruction  strike  mishaps  found  in  the  mishap 
database.  When  analyzing  the  various  obstructions  that  were  struck,  it 
appears  that  almost  every  object  near  the  operational  area  is  a  potential 
threat  to  the  helicopter.  Many  of  these  obstruction  strikes  occurred  at 
landing  sites  that  do  not  meet  the  advisory  circular  guidelines. 
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TABLE  4 
MISHAP  TYPE 


DESCRIPTION  HELIPORT  AIRPORT  OTHER 


Hit  Trees  on  Approach 

1 

1 

Rotorwash  Damage  on  Approach 

1 

1 

1 

Rotorwash  Affected  Departing  A/C 

1 

Rotorwash  Damage  to  Parked  A/C 

1 

3 

2 

Rotorwash  Damage  on  Departure 

Tire  Struck  Taxiway  Light 

1 

1 

2 

WSPS  Struck  Taxiway  At  Surface  Dip 

1 

Power  Loss  on  Takeoff 

4 

5 

4 

Inadequate  Wind  Indication 

3 

1 

1 

A/C  Struck  Fuel  Vent  Pipe 

2 

Refueling  Fire 

Hit  Wires  on  Takeoff 

6 

1 

11 

Tail  Wheel  Struck  Perimeter  Light 

1 

Wind  Sock  Separated  and  Struck  A/C 

1 

Refueling  Location  Forced  Operation  in  Tailwind  1 

1 

Hit  Trees  on  Departure 

3 

Struck  Wires  in  FATO  Area 

1 

Hit  Wires  on  Approach 

5 

Engine  Fire 

1 

Insufficient  Climb  Angle  on  Takeoff 

3 

Power  Loss  on  Approach 

2 

A/C  Struck  Safety  Railing 

1 

Skid  Struck  Dolly 

1 

Skid  Struck  Perimeter  Light 

1 

Skid  Hit  Object  in  Grass 

1 

Skid  Struck  Grounding  Eye 

1 

Skid  Stuck  in  Drainage  Grate 

1 

Skid  Caught  on  Lip  of  Pad 

1 

1 

Skid  Stuck  in  Asphalt 

1 

Skid  Stuck  in  Sand 

1 

Skid  Struck  Protruding  Bolts 

1 

M/R  Struck  Hangar 

1 

2 

M/R  Struck  Trees  Along  Taxiway 

1 

M/R  Struck  Telephone  Pole 

2 

M/R  Struck  Utility  Pole 

1 

2 

M/R  struck  Parked  Aircraft 

1 

5 

M/R  Struck  Sign  Pole 

2 

M/R  Struck  Light  Pole 

1 

2 

1 

M/R  Struck  Wind  Sock 

1 

M/R  Struck  Porch 

1 

T/R  Struck  Fuel  Pump 

1 

T/R  Struck  Perimeter  Light 

2 

T/R  Struck  Passenger 

4 

T/R  Struck  Fence 

1 

Other 

1 

Total  45  41  31 


A/C  =  Aircraft 

WSPS  -  Wire  Strike  Protection  System 
FATO  =  Final  Approach  and  Takeoff  Area 
M/R  -  Main  Rotor 
T/R  -•  Tail  Rotor 

Note:  Horizontal  lines  in  table  are  included  as  an  aid  in  aligning  rows. 
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FIGURE  9  GENERAL  MISHAP  TYPES 


FIGURE  10  MISHAP  TYPES  AT/NEAR  HELIPORTS 
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FIGURE  12  MISHAP  TYPES  AT/NEAR  OTHER  LOCATIONS 


However,  there  are  lessons  to  be  learned  by  looking  at  these  mishaps. 
The  items  that  were  struck  at  landing  sites  include  the  following: 


taxiway  light 
perimeter  light 
wind  sock 
hangar 

vent  pipe  (fuel  pump) 

trees  (near  taxiway) 

grounding  eye 

safety  railing  (rooftop) 

fuel  pump 

personnel 

safety  fence 


telephone  pole 
sign  pole 
utility  pole 
light  pole 

taxiway  (dip  in  taxiway) 

helipad  lip  (raised  helipad) 

guy  wire 

drainage  grate 

parking  dolly 

protruding  bolt  (rooftop) 


From  the  above  list,  several  observations  can  be  made.  The  need  for 
relatively  flat/clean  operating  surfaces  is  confirmed  by  the  mishap 
database  which  shows  that  helicopter  skids  caught  on  a  variety  of 
objects,  such  as  a  protruding  bolt,  the  helipad  lip,  grounding  eye,  and  a 
drainage  grate.  A  dip  in  the  taxiway  caused  a  wire  strike  protection 
system  (WSPS)  to  strike  the  ground  during  a  wheeled  taxi.  In  addition, 
loose  dirt  and  snow  were  responsible  for  brownout  and  whiteout  conditions 
,«hich  resulted  in  obstruction  strike  mishaps. 

Large  objects  which  were  struck  such  as  hangars,  light  poles,  sign 
poles,  etc.  highlight  the  difficulty  in  judging  clearances  from  objects. 
Several  of  the  mishaps  occurred  despite  using  a  ground  marshal  to  assist 
in  the  movement  of  the  aircraft.  These  mishaps  are  a  clear  indication 
that  judging  obstruction  clearances  may  be  a  difficult  task.  The  large 
number  of  obstruction  mishaps  also  implies  that  operational  areas  are  too 
small  at  some  heliports. 

Another  interesting  observation  is  that  objects  designed  specifically 
for  safety  purposes  are  not  themselves  immune  from  mishaps.  Objects  such 
as  safety  fences,  railings,  grounding  eyes,  and  wind  socks  were  involved 
in  several  helicopter  mishaps.  Finally,  personnel  strikes  refer  to 
passengers  walking  into  turning  tail  rotors.  Unfortunately,  some  of 
these  accidents  occurred  even  when  passengers  had  been  thoroughly  briefed 
on  safety  procedures. 

5. 1.2. 2  Obstruction  Strikes  (off-facility) 

Obstruction  strikes  that  occur  near  landing  sites  indicate  the  need 
for  adequate  clear  space  in  which  to  operate  helicopters.  The  kinds  of 
obstructions  that  were  struck  near  landing  sites  include  the  following: 

telephone  wires, 
guy  wires, 
power  lines, 
noise  berms,  and 
trees . 


While  there  were  a  number  of  obstruction  strikes  near  landing  sites, 
the  number  of  different  types  of  objects  that  were  struck  was  limited 
when  compared  to  on -facility  strikes.  The  mishaps  occurring  near  landing 
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sites  occurred  during  both  approach  and  departure.  As  noted  earlier,  she 
off-facility  mishaps  were  important  from  a  protected  airspace  design 
aspect.  Unfortunately,  the  majority  of  these  mishap  reports  did  not 
contain  detailed  information  as  to  where  the  obstructions  were  with 
respect  to  the  landing  site.  However,  in  -as  is  of  wire  strikes,  the 
pilot  did  not  see  the  wire  in  sufficient  time  to  prevent  the  wire  strike. 

5. 1.2. 3  Forced  Landings  on  Takeoff 

This  group  of  mishaps  involved  the  need  to  immediately  land  the 
aircraft  during  the  takeoff  or  initial  climbout.  They  occurred  for 
several  reasons  including,  mechanical  or  material  failure,  other 
emergencies,  and  insufficient  power  for  the  operating  conditions.  These 
mishaps  highlight  the  benefits  of  providing  as  much  operating  space  as 
possible  and/or  practical. 

5 . 1 . 2  .  A  Rotorwash  Damage 

Rotorwash  damage  occurred  primarily  during  approach,  and  departure . 
These  mishaps  usually  involved  damage  to  parked  vehicles  under  or  near 
the  operating  area.  In  one  extreme  case,  rotorwash  caused  a  woman  to 
fall  and  break  her  leg.  In  another  instance,  the  rotorwash  from  a 
hovering  helicopter,  holding  at  an  intersection,  destroyed  the  ground 
effect  of  a  helicopter  attempting  to  take  off.  Rotorwash  also  caused 
damage  to  parked  aircraft.  All  of  the  rotorwash  mishaps  used  i n  this 
study  were  associated  with  military  operations.  However,  they  occurred 
at  both  civil  and  military  facilities. 

5. 1.2. 5  Mind  Indication 

Several  mishaps  occurred  due  to  the  influence  of  the  wind  on 
rotorcraft  operations.  Most  of  these  mishaps  involved  operations  in 
unexpected  wind  conditions.  It  appears  in  these  mishaps  that  the  pilot 
may  have  bean  unaware,  or,  may  have  been  misled  about  the  actual  wind 
conditions  during  the  operation.  One  instance  involved  operating  next  to 
a  row  of  hangars.  The  hangars  obstructed  the  wind  nearby.  Upon  depart 
ing  the  area  the  helicopter  encountered  a  strong  tailwind  and  dowTidraft 
resulting  in  the  helicoj-ter  crash.  Another  instance  involved  a  holi 
copter  operating  next  to  a  hospital.  As  the  helicopter  flew  around  the 
building  it  encountered  wind  conditions  which,  according  to  the  pilot, 
caused  the  vertical  speed  indicator  to  register  an  increase  in  descent 
rate  of  nearly  3,000  feet  per  minute.  In  both  instances  the  altering  of 
the  prevailing  wind  by  the  buildings  appears  to  have  contributed  to  the 
mishaps.  In  these  instances,  wind  information  available  to  the  pilot  at 
the  facility  did  not  adequately  represent  the  actual  operating  condi 
tions.  Reference  G  addresses  the  subject  of  wind  flow  near  structures. 

In  addition  to  availability,  placement  of  the  wind  sock  is  also 
critical,  not  only  to  provide  an  accurate  wind  indication,  but  also  for' 
safety  of  operations.  One  helicopter  struck  a  wind  sock  while  operating 
on  the  heliport,  while  in  another  case  the  wind  sock  was  separated  fru¬ 
its  mounting  by  rotorwash  and  struck  the  main  rotor. 

5 . 1 . 2 . 6  Collision  with  Other  Air  e ra  ft 

There  were  several  instances  of  on  ground  collisions  between 
aircraft.  These  collisions  occurred  in  parking  areas  and  usually 
involved  a  parked  aircraft  being  struck  by  an  aircraft  trying  *>.  maneuv*- r 


in  the  parking  area.  Here  again,  as  in  the  case  of  obstruction  strikes, 
judging  clearances  from  turning  rotor  blades  proved  difficult.  Two 
separate  mishaps  occurred  when  both  aircraft  were  parked.  While  one 
aircraft  w»s  standing  with  rotors  turning,  an  adjacent  aircraft  began 
turning  rotors  with  inadequate  spacing  between  rotor  systems. 

5.1.2. 7  Insufficient  Climb  Angle 

These  mishaps  occurred  on  departure  immediately  after  takeoff. 
Insufficient  climb  angle  mishaps  occur  for  several  reasons,  such  as 
failing  to  compensate  for  high  density  altitudes  or  encountering  an 
unexpected  tailwind  while  operating  at  maximum  performance  limits.  In 
all  cases,  the  aircraft  was  unable  to  sustain  flight  and  impacted  the 
ground.  These  mishaps  indicate  the  need  to  provide  clear  groundspace  and 
the  need  for  the  pilot  to  fully  understand  the  operating  environment  and 
operating  limitations  of  the  aircraft. 

5. 1.2. 8  Forced  Landing  During  Final  Approach 

These  mishaps  involved  a  loss  of  power  or  any  other  reason  requiring 
subsequent  forced  landing  during  final  approach.  As  in  the  case  of 
forced  landing  on  takeoff,  they  indicate,  the  benefit  of  providing  clear 
groundspace  underlying  the  approach  corridor 

5. 1.2. 9  Stuck  Landing  Gear 

These  mishaps  occurred  because  the  operating  surface  was  inadequate 
to  support  the  weight  of  the  aircraft.  Examples  include  a  helicopter 
which  attempted  to  lift  off  with  a  skid  stuck  in  asphalt  and  another  with 
a  skid  stuck  in  soft  sand.  Both  aircraft  rolled  over  as  they  attempted 
to  lift  off.  The  mishap  involving  the  aircraft  with  the  skid  stuck  in 
asphalt  highlights  the  importance  of  designing  a  surface  capable  of 
supporting  the  aircraft  under  all  operating  conditions.  For  instance, 
concrete  may  be  preferrafcle  to  asphalt,  particularly  in  areas  which  may 
experience  extremely  warm  temperatures.  In  these  locations  skids  may 
make  indentations  in  asphalt  surfaces  which  can  present  a  hazard  to 
operations.  Helicopters  with  wheeled  landing  gear  are  also  prone  to  this 
type  of  problem. 

5.1.2.10  Refueling  Fire 

Although  there  was  only  one  refueling  fire  mishap  used  in  the  study, 
it  did  point  to  the  need  for  constant  vigilance  during  refueling 
operations.  j.n  this  particular  mishap  the  helicopter  was  being  refueled 
after  having  been  shut  down.  However,  the  cooling  fan  was  left  running. 
During  the  refueling  the  helicopter  was  left  unattended.  The  automatic 
shutoff  on  the  refueling  nozzle  failed,  and  a  fuel  spill  occurred.  The 
fuel  subsequently  ignited  and  the  helicopter  was  destroyed. 

5.2  DESIGN  ISSUES 

This  section  addresses  the  design  issues  which  may  have  contributed 
to  the  mishaps  considered  in  this  study.  The  intent  is  to  gain  an  under¬ 
standing  of  the  manner  in  which  current  heliport  design  standards  may 
contribute  to  mishaps,  to  identify  any  needed  changes,  and  to  formulate 
recommendations  in  order  to  provide  a  safer  operating  environment  for 
he  1 icopters . 


The  design  issues  identified  in  this  study  and  the  percentage  of 
mishaps  related  to  each  are  shown  in  figure  13.  There  were  several 
design  issues  which  were  pertinent  to  the  majority  of  the  mishaps. 
Following  is  a  discussion  of  each  design  issue  and  examples  of  how  it 
applies  to  the  mishap  database. 

5.2.1  Approach/Departure  Obstruction  Marking/Clearance  (21.4  percent 
of  mishaps) 

Wire  strikes  in  both  the  approach  and  departure  phases  of  flight 
represent  the  majority  of  mishaps  for  this  group.  Unfortunately,  due  to 
the  lack  of  detail  in  the  majority  of  these  mishap  reports,  it  was 
impossible  to  determine  the  exact  location  of  the  wires  with  respect  to 
the  landing  site.  In  the  two  reports  that  did  contain  information  as  to 
the  location  of  the  wires,  the  wires  were  located  within  the  8:1 
protected  airspace  surface.  This  indicates  that  the  approach/departure 
airspace  did  not  meet  the  advisory  circular  criteria  for  public  heliports 

In  all  of  these  wire  strike  mishaps  the  wires  were  not  marked  with 
obstruction  markers  and  the  pilots  failed  to  see  the  wires  in  time  to 
avoid  them.  This  subset  of  mishaps  highlights  the  need  for  facility 
operators  to  insure  that  obstructions,  especially  wires,  which  lie  in  the 
approach/departure  corridors  are  marked  and  identified.  In  most 
instances  State  and  Local  authorities  will  assist  operators  in  marking 
obstructions . 

In  addition  to  w’ire  strikes,  there  were  several  obstruction  strikes 
involving  trees.  These  strikes  occurred  on  departure.  Here  too,  the 
mishap  reports  lacked  specific  details  as  to  the  location  of  the  trees 
with  respect  to  the  final  approach  and  takeoff  area  (FATO) .  However, 
from  the  report  descriptions  it  can  be  said  that  the  pilot  did  know  the 
trees  were  present  prior  to  beginning  the  takeoff  procedure.  These 
mishaps  point  out  the  need  for  adequate  clearance  on  departure.  This 
design  issue  is  coupled  with  a  related  operational/human  factors  issue  of 
the  pilot  knowing  and  observing  the  performance  capabilities/limits  of 
the  aircraft  under  the  prevailing  environmental  conditions. 

5.2.2  Approach/Departure  Groundspace  (18.8  percent  of  mishaps) 

The  majority  of  mishaps  in  this  category  represent  power  loss  on 
takeoff.  They  were  all  civilian  mishaps  and  involved  a  reported 
mechanical  malfunction  on  takeoff.  Here  again,  due  to  the  lack  of 
details  in  the  official  reports,  it  was  not  possible  to  infer  the  amount 
of  groundspace  that  may  be  desirable.  However,  considering  the  number  of 
mishaps  involving  a  power  loss  on  takeoff,  providing  as  much  groundspace 
as  possible  appears  appropriate. 

Another  type  of  mishap  included  in  this  category  were  those  involving 
rotorwash  damage  to  vehic les/ items  on  the  ground  from  arriving  and 
departing  aircraft.  It  appears  that  the  arrival  and  departure  corridors 
did  not  have  sufficiently  clear  or  compatible  groundspace  to  prevent 
these  mishaps. 

5.2.3  Parking  Area  Design  (1/.0  percent  of  mishaps) 

These  mishaps  primarily  involved  obstruction  strikes  in  the  parking 
area.  A  variety  ot  objects  including  telephone,' 1  ight /ut  i  1  it  y  poles, 
parked  aircraft,  hangars,  perimeter  lights,  and  a  drainage  grate,  were 
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struck  in  the  parking  area.  In  several  instances,  these  mishaps  occurred 
while  the  pilot  was  being  guided  by  ground  personnel.  This  highlights 
the  difficulty  in  judging  clearances  between  rotating  blades  and 
obstructions.  Several  mishaps  involved  rotorwash  damage  from  operating 
too  close  to  parked  aircraft.  All  of  these  mishaps  involved  errors  in 
judging  distance  and  may  indicate  a  need  for  better  ground  markings  to 
help  the  pilot  judge  whare  Lhe  aircraft  may  or  may  not  be  operated 
safely.  If  adequate  guidance  is  available  to  the  pilot,  many  of  these 
types  of  mishaps  may  be  avoided. 

Two  mishaps  involved  helicopters  which  were  started  while  adjacent 
helicopters  were  standing  with  rotors  turning.  When  the  second  aircraft 
was  started,  the  blades  intermeshed.  These  mishaps  again  were  caused  by 
errors  in  judgment.  However,  had  there  been  adequate  ground  markings 
outlining  the  parking  area,  including  the  space  required  to  safely  turn 
rotors,  these  mishaps  may  have  been  avoided. 

5.2.4  FATO  Design  (14.5  percent  of  mishaps) 

FATO  mishaps  generally  involve  striking  objects  such  as  wires,  poles, 
fences,  etc.,  while  operating  in  confined  takeoff  and  landing  areas. 
Because  of  their  unique  maneuvering  and  lifting  capabilities,  there  is  a 
tendency  to  operate  helicopters  in  very  confined  areas.  These  situations 
may  lead  to  mishaps  due  to  the  excessively  high  demands  placed  on  the 
pilot  and  the  difficulty  in  judging  main  rotor  and  tail  rotor  clearances 
from  obstructions.  Another  mishap  placed  in  this  category  involved  a 
helicopter  whose  ground  effect  was  destroyed  on  takeoff  by  another 
hovering  aircraft  which  was  waiting  to  take  off.  In  this  case  the  second 
aircraft  was  hovering  too  close  to  the  takeoff /landing  area. 

Other  FATO  related  design  mishaps  included  hitting  the  lip  of  a 
raised  landing  surface  and  landing  on  a  pad  that  was  too  small  for  the 
size  of  the  aircraft.  The  first  involved  an  aircraft  which  was 
manuevecing  to  land  on  a  raised  helipad.  The  helipad  was  elevated 
approximately  1  foot  above  the  ground.  The  helicopter  skid  caught  on  the 
side  of  the  raised  helipad  while  manuevering.  The  latter  mishap  occurred 
when  the  pilot  tried  to  land  the  helicopter  on  a  helipad  that  was 
designed  for  smaller  aircraft.  When  the  collective  was  fully  lowered 
after  landing  the  helicopter  rolled  forward  approximately  2  inches  and 
struck  a  perimeter  light. 

5.2.5  Refueling  Area  Design  (6.8  percent  of  mishaps) 

Refueling  area  mishaps  mainly  involved  obstruction  strikes.  Objects 
which  were  struck  included  sign  poles,  light  poles,  fuel  pumps,  vent 
pipes,  and  grounding  eyes.  Several  of  these  mishaps  were  caused  by  the 
fact  that  the  design  and/or  operation  of  the  refueling  area  forced  the 
helicopters  to  operate  in  a  crosswind/tailwind  situation  to  facilitate 
refueling.  Consideration  of  adverse  wind  needs  to  be  incorporated  into 
the  design  of  refueling  areas.  It  appears  that  a  significant  factor  in 
many  of  these  mishaps  is  that  the  refueling  areas  and  procedures  were 
designed  primarily  to  accommodate  fixed-wing  aircraft  and  did  not  take 
into  account  any  special  considerations  that  might  be  required  for 
rotorcraft  refueling. 
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5.2.6  Wind  Indicator  (6.0  percent  of  mishaps) 


The  most  prominent  type  of  mishap  in  this  category  involved  a  lack  of 
proper  wind  indication,  which  resulted  from  operating  in  an  area  where 
the  wind  was  obstructed  or  masked  by  nearby  buildings  or  trees.  When  the 
aircraft  was  clear  of  the  obstruction,  it  encountered  a  prevailing  wind 
that  was  much  different  than  *-he  wind  rendition  near  the  obstruction.  In 
a  typical  mishap  scenario  the  pilot  would  find  himself /herself  operating 
in  a  tail  wind  once  the  aircraft  was  clear  of  the  object.  The  location 
of  the  wind  indicator  did  not  accurately  represent  the  operating 
conditions  the  helicopter  would  encounter.  Placement  of  the  wind  sock  is 
important  for  indicating  operating  wind  conditions,  but  at  the  same  time 
the  wind  sock  must  not  become  an  obstruction. 

5.2.7  Surface  Composition/Maintenance  (4,3  percent  of  mishaps) 

Surface  composition  and/or  maintenance  were  factors  in  several 
mishaps.  Instances  of  brownout  or  whiteout  are  caused  by  either  improper 
care  and  maintenance  of  landing  facilities,  or,  poorly  selected  surface 
composition.  Maintenance  is  a  very  important  aspect  of  heliport 
operations.  In  several  instances  rotorwash  was  responsible  for  blowing 
rocks  and  other  debris  causing  damage  to  buildings  and  vehicles.  In 
addition  to  causing  property  damage  or  injury  to  personnel,  debris  picked 
up  by  rotorwash  may  cause  damage  to  the  helicopter  itself.  An  object  as 
seemingly  harmless  as  a  small  plastic  bag  can  be  catostrophic  to  a 
turning  tail  rotor. 

In  two  instances,  stuck  skids  were  responsible  for  aircraft  rolling 
over.  These  mishaps  certainly  highlight  the  need  for  landing  surfaces 
adequate  to  support  the  weight  of  the  aircraft  under  all  weather 
conditions.  Intense  heat  and  direct  sunlight  may  soften  asphalt  enough 
to  allow  skid  or  wheeled  aircraft  to  become  embedded.  Concrete  may  be 
preferable  at  these  locations. 

5.2.8  Taxiway  Design  (2.6  percent  of  mishaps) 

The  taxiway  mishaps  analyzed  in  the  study  occured  at  airports. 
Airports  are  designed  primarily  for  fixed-wing  aircraft  operations  and  do 
not  always  consider  the  needs  of  rotorcraft.  One  mishap  involved  a  wire 
strike  protection  system  on  a  wheeled  aircraft  striking  the  pavement  at  a 
dip  in  the  taxiway.  While  the  dip  did  not  represent  a  problem  to 
fixed-wing  aircraft,  it  did  represent  a  hazard  to  rotorcraft.  Another 
incident  involved  main  rotor  blades  striking  a  tree  while  the  helicopter 
was  taxiing  on  a  designated  taxiway.  This  incident  may  have  been  due,  at 
least  in  part,  to  pilot  inattention.  However,  providing  adequate 
obstruction  clearance  is  essential,  especially  for  rotorcraft,  where 
judging  rotor  obstruction  clearance  can  be  difficult. 

5.2.9  Lighting  Structures  (2.6  percent  of  mishaps) 

Heliport  perimeter  lights  were  struck  in  several  instances  by  both 
tail  rotors  and  skids.  These  mishaps  certainly  support  the  use  of  flush 
mounted  lighting  where  possible  and  low  impact  resistance  lights  in  areas 
where  snow  may  preclude  the  use  of  flush  mounted  lights. 
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5.2.10  Fire  Fighting,  Equipment  (1.7  percent  of  mishaps) 


There  were  two  mishaps  involving  helicopter  fires  and  the  use  of  fire 
fighting  equipment.  The  first  mishap  occurred  during  a  refueling 
operation  while  the  aircraft’s  engine  was  shut  down  and  a  cooling  fan  was 
left  running.  A  fuel  spill  occurred  during  refueling  and  was  ignited. 

The  ensuing  fire  totally  destroyed  the  helicopter.  This  mishap,  although 
only  one  in  number,  highlights  the  need  for  extreme  caution  during 
refueling  operations.  Because  of  the  volatility  of  fuel,  extreme  care  is 
essential  during  refueling.  The  second  mishap  involved  a  fire  which 
occurred  following  catastrophic  engine  failure.  The  immediate 
availability  of  fire  fightirg  equipment  helped  to  minimize  the  extent  of 
damage  to  the  helicopter  in  this  mishap. 

5.3  OPERATIONAL  ISSUES 

The  intent  of  this  study  was  to  focus  on  heliport  design  issues. 
However,  in  analyzing  mishap  reports,  several  operational  issues  were 
noted.  These  issues  are  presented  below  for  discussion  purposes  but  they 
will  not  be  the  subject  of  recommendations  from  this  report. 

5.3.1  Passenger  Loading/Unloading 

Passengers  being  struck  by  tail  rotors  during  loading  and  unloading 
continues  to  be  a  problem.  Specific  guidelines  are  provided  in  the 
Heliport  Design  AC  for  loading  and  unloading  passengers.  However, 
despite  the  attention  given  to  this  subject  in  the  advisory  circular,  the 
problem  continues.  In  fact,  there  were  13  persons  struck  by  tail  rotors 
between  1983  and  1986 .  The  seriousness  of  the  consequences  of  this  type 
of  mishap  suggests  that  a  great  deal  more  needs  to  be  done  in  this  area. 
However,  additional  guidance  should  be  developed  from  an  operational 
viewpoint  and  not  in  the  form  of  additional  design  standards. 

Helicopter  manufacturers  have  made  efforts  to  reduce  the  number  of 
mishaps  involving  tail  rotor  strikes  to  personnel.  Through  research  and 
development  efforts  one  manufacturer  has  developed  a  paint  scheme  that 
appears  to  make  their  rotating  tail  rotor  more  visible.  The  number  of 
tail  rotor  strikes  involving  these  aircraft  have  been  reduced  by  half 
since  introduction  of  the  new  paint  scheme.  While  the  new  paint  scheme 
may  not  account  for  the  entire  reduction  in  personnel  tail  rotor  strikes, 
it  does  appear  to  have  had  a  definite  positive  effect. 

5.3.2  Ground  Marshal  Availability/Training 

Several  of  the  obstruction  strikes  occurred  in  parking  areas  while 
being  assisted  by  ground  personnel.  The  types  of  obstructions  that  were 
struck  included  poles  and  hangars.  It  is  obvious  from  these  mishaps  that 
the  assistance  of  ground  personnel  in  manuevering  aircraft  does  not 
preclude  mishaps  from  occurring.  Currently,  there  are  no  FAA  guidelines 
addressing  the  need  for  or  proper  use  of  ground  marshals.  However, 
proper  training  of  helicopter  ground  marshals  may  help  prevent  the 
majority  of  obstruction  strike  mishaps  which  occur  while  using  ground 
marshals . 
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Training  material  could  cover  a  variety  of  aspects  of  ground 
manuevering  operations,  such  as  the  proper  place  to  stand  in  order  to 
observe  obstruction  clearances  and  provide  direction  to  the  pilot,  the 
difficulty  in  judging  rotor  clearances  under  various  conditions,  and  the 
turning  radii  of  various  aircraft  including  tandem  rotor  aircraft.  The 
training,  while  not  necessarily  extensive,  would  instill  in  the  ground 
marshal  a  better  appreciation  for  some  of  the  difficulties  and  hazards  of 
confined  area  manuevering  as  well  as  techniques  and  knowledge  for 
clearance  assistance. 
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6.0  CONCLUSIONS  AND  RECOMMENDATIONS 


The  conclusions  and  recommendations  presented  herein  are  based  on  the 
review  and  in-depth  analysis  of  mishaps  which  occurred  on  or  near 
landing  facilities  of  various  types.  The  conclusions  identify  heliport 
design  related  factors  which  may  contribute  to  the  types  of  mishaps 
analyzed  in  the  study.  The  numbered  recommendations  summarize  areas  in 
which  changes  to  FAA  Advisory  Circular  150/5390-2,  "Heliport  Design,"  are 
appropriate . 

These  conclusions  and  recommendations  are  offered  for  consideration 
in  the  design  of  all  heliports  whether  they  be  public-use  or  private,  and 
whether  the  helicopter  takeoff  and  landing  area  is  specifically  intended 
as  a  heliport,  is  located  on  an  airport,  or  is  used  only  occasionally  for 
helicopter  operations.  It  is  also  recognized  that  not  all  conclusions 
and  recommendations  apply  to  all  heliport  situations,  and  that  the  design 
parameters  to  be  considered  at  a  specific  location  will  depend  upon  a 
number  of  factors,  including  the  number  of  actual  or  anticipated 
operations,  type  of  operations,  whether  the  facility  is  for  public  or 
private  use,  services  provided,  environmental  factors,  etc. 

It  is  important  to  state  here  what  may  appear  to  be  the  obvious. 

That  is,  that  good  operational  procedures  would  help  to  alleviate  a 
number  of  landing  site  mishaps.  Whether  mishaps  occur  at  heliports, 
airports,  or  unimproved  sites,  safe  operating  procedures  play  an 
extremely  important  role  and  are  just  as  critical  as  the  landing  site 
design. 

6.1  ADVISORY  CIRCULAR  OVERVIEW 

In  general,  the  FAA  Heliport  Design  Advisory  Circular  provides  very 
good  guidance  for  the  design  of  safe  heliports.  Many  of  the  mishaps 
analyzed  in  this  study  would  likely  not  have  occurred  if  the  advisory 
circular  design  parameters  had  been  satisfied  at  the  mishap  facility. 
(About  70  percent  of  the  mishaps  used  for  the  indepth  analysis  occurred 
at  landing  sites  that  did  not  meet  the  design  standards  provided  in  the 
Heliport  Design  AC.)  The  study  therefore  concludes  that  the  advisory 
circular  is  basically  a  sound  and  valid  instrument. 

The  mishap  data  suggests  that  additional  emphasis  should  be  added  in 
some  areas  of  the  Heliport  Design  AC  to  highlight  specific  aspects  of 
heliport  design  which  may  be  significant  to  mishap  prevention.  The 
numbered  recommendations  contained  in  the  following  paragraphs  relate  to 
the  subjects  where  expansion  is  recommended. 

One  finding  of  this  study  is  that  obstruction  strikes  are  the  leading 
cause  of  helicopter  mishaps  at  airports.  The  percentage  of  mishaps 
involving  obstruction  strikes  is  nearly  five  times  the  percentage  of  the 
next  largest  cause  factor.  Therefore,  based  upon  this  finding,  the 
following  general  statement  is  presented.  Chapter  4  of  the  advisory 
circular,  "Helicopter  Facilities  at  Airports,"  should  be  significantly 
expanded  to  include  discussions  of  obstruction  marking  and  obstruction 
clearance . 
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6.2  FACILITY  DESIGN  ISSUES 


Facility  design  issues  were  identified  in  117  (2.6  percent)  of  the 
4,428  mishaps  reviewed  in  the  study.  Undoubtedly,  facility  design  issues 
were  a  factor  in  a  number  of  other  mishaps,  but  the  mishap  summaries 
acquired  from  the  NTSB  and  the  U.S.  Army  were  not  sufficiently  detailed 
to  identify  the  specific  mishaps  of  interest. 


It  was  hoped  that  the  mishap  reports  would  indicate  the  adequacy  of 
current  advisory  circular  airspace  and  groundspace  guidelines.  However, 
the  lack  of  detail  in  the  reports  did  not  allow  for  such  a 
determination.  In  fact,  the  level  of  detail  in  the  mishap  reports 
indicates  that  in  many  cases  there  is  insufficient  data  to  draw 
conclusions  concerning  specific  issues.  The  analysis  of  mishaps  is 
extremely  valuable  and  may  indicate  where  improvement  is  needed. 

However,  for  issues  where  precise  guidelines  are  required,  the  mishaj 
reports  did  not  provide  adequate  data;  therefore,  research  and 
development  efforts  are  needed  to  provide  specific  guidance.  This  study 
has  shown  that  this  is  certainly  true  for  the  case  of  determining  the 
required  amount  of  protected  airspace  needed  at  landing  sites.  The 
mishap  reports  lack  the  detail  needed  to  make  this  determination. 

Operational  issues  were  also  identified  in  some  of  the  117 
design-related  mishaps.  This  finding  reinforces  the  fact  that  both  good 
design  practices  and  good  operating  practices  are  necessary  to  avoid 
mishaps  at  facilities. 


6.2.1  Mishap  Locations 

The  117  selected  helicopter  mishaps  used  in  the  study  occurred  at 
heliports,  airports,  and  other  operational  areas  in  approximately  equal 
numbers  (coincidentally,  not  as  a  result  of  any  selection  parameter). 


Location 

Number 

Perc« 

Heliport  (Public) 

4 

3 

Heliport  (Private) 

41 

35 

Airport 

41 

35 

Other  Operational  Areas 

31 

27 

Total 

117 

100 

Mishaps  occurred  in  all  locations  on  and  around  the  helicopter 
takeoff /landing  site.  The  greatest  percentage  of  mishaps  occurred  in 
parking  areas  (28  percent),  followed  by  departure  airspace  (19  percent), 
departure  groundspace  (15  percent),  the  FATO  (14  percent),  and  approach 
airspace  (10  percent). 

6.2.2  Heliport  Design  Issues 

At  heliports,  the  largest  percentage  of  mishaps  were  obstruction 
strikes  on  the  heliport  (36  percent),  followed  by  obstruction  strikes  off 
the  heliport  (16  percent),  power  loss  on  takeoff  (16  percent),  and 
mishaps  related  to  wind  indicators  (11  percent). 


Based  on  these  findings  the  following  recommendations  are  offered 
regarding  heliport  design: 

1 .  Enhance  landing  site  obstruction  avoidance  capabilities. 

Rotor  strikes  continue  to  occur  including  strikes  to  poles, 
hangars,  and  other  obstructions.  Suggestions  on  how  to  reduce 
these  mishaps  seem  appropriate.  For  example,  placing  boundary- 
lines  near  hangars,  poles,  and  other  obstructions  may  aid  the 
pilot  in  judging  distances  from  those  obstructions.  Because 
different  size  helicopters  will  operate  at  a  facility,  boundary 
lines  highlighted  with  script,  such  as  "DO  NOT  CROSS",  may  be 
preferable  to  centerlines.  An  additional  suggestion  is  to  place 
strips  of  fluorescent  paint/tape  on  the  obstruction  itself. 

This  will  aid  the  pilot  in  judging  distances  from  the 
obstruction  and  also  highlight  the  obstruction,  especially 
poles,  on  overcast  days  and  at  night. 

On-ground  multiple  aircraft  collisions  also  continue  to  occur. 
Those  considered  in  the  study  occurred  in  parking  areas. 
Providing  specific  ground  markings,  such  as  those  presented  in 
"Heliport  Surface  Manuevering  Test  Results"  (reference  2),  may 
help  alleviate  this  problem.  For  example,  providing  a  circle 
and  defining  the  maximum  allowable  rotors  turning  diameter,  such 
as  44D  for  a  44  foot  maximum  rotor  diameter  (circle  diameter  74 
feet,  44  feet  i  15  feet  clearance  on  each  side),  may  prove 
helpful  to  the  pilot.  Other  suggestions  are  also  presented  in 
reference  2.  (Reference  2  also  indicates  a  need  to  reexamine 
the  adequacy  of  the  one-third  rotor  diameter  tip  clearance  at 
public  heliports.) 

2 .  Lower  the  obstruction  marking  height  requirements . 

Obstruction  strikes,  especially  wire  strikes,  continue  to  be  a 
significant  problem.  Establishing  a  visual  margin  of  safety 
below  the  current  8:1  approach/departure  surface  is 
recommended.  It  is  recognized  that  the  most  critical  problem 
exists  close  to  the  facility.  Therefore,  a  more  stringent 
recommendation  is  made  for  the  first  500  feet  out  from  the 
heliport.  Thereafter,  a  slope  which  results  in  a  100  foot 
buffer  below  the  8:1  approach/departure  surface  at  4,000  feet  is 
recommended.  The  recommendation  is  to  mark  all  obstructions, 
especially  wires,  that  lie  under  the  8:1  approach/departure 
surface,  are  not  shadowed  by  another  object,  and  are: 

a)  above  a  25:1  slope  within  500  feet  of  the  FATO;  and 

b)  are  above  a  9.21:1  slope  thereafter  (see  figure  14). 

The  9.21:1  slope  ensures  that  the  100  foot  buffer  at  4,000  feet 
from  the  heliport  is  satisfied. 

3 .  Provide  sufficient  clear  space  near  the  landing  site  to  support 
improved  operational  and  safety  needs.  -  This  recommendation  is 
sensitive  to  the  difficulty  and  expense  of  acquiring  or 
controlling  land  use  near  a  landing  site.  However,  providing 


45 


500 


additional  land  under  the  approach/departure  corridor(s)  has 
several  benefits.  This  land: 

o  provides  additional  ground/air  space  to  support 

acceleration  through  translational  lift,  thereby  increasing 
the  payload  and  operational  capability  of  the  helicopter, 

o  increases  the  capability  of  the  helicopter  to  operate 
productively  at  higher  density  altitudes, 

o  provides  a  safe  landing  area  in  the  unlikely  event  of  a 
malfunction  requiring  a  forced  landing  immediately  after 
takeoff,  and 

o  provides  a  safe  landing  area  in  the  unlikely  event  of  a 

malfunction  requiring  an  immediate  landing  during  approach. 

4.  Install  additional  wind  indicators  where  needed.  -  This 
recommendation  is  directed  at  those  locations  where  operations 
occur  near  large  buildings  or  obstructions.  Typical  locations 
include  heliports  adjacent  to  hospitals,  heliports  with  hangar 
facilities,  and  city-center  heliports  where  the  wind  may  be 
obstructed  or  channeled  by  surrounding  buildings  and  thereby 
alter  its  velocity  and/or  direction.  Multiple  wind  socks  should 
be  considered  when  obstructions  may  affect  the  accuracy, 
applicability,  or  visibility  of  a  single  wind  sock. 

5 .  Provide  proper  heliport  surface  composition  and  adequate  surface 

maintenance ■  -  Helicopters  are  sensitive  to  the  composition  and 

condition  of  the  operating  surface.  Any  protruding  obstruction, 
no  matter  how  small,  may  cause  a  mishap.  It  is  also  essential 
that  the  operating  surfaces  be  able  to  support  the  helicopter 
under  all  conditions.  Landing  gear  may  stick  in  sand,  dirt,  mud 
or  even  asphalt  on  hot  days.  Concrete  is  preferable  to 
asphalt.  It  is  also  essential  that  operating  areas  remain  free 
of  debris  to  prevent  rotorwash  blown  objects  from  potentially 
injuring  personnel,  damaging  property,  or  causing  damage  to  the 
helicopter . 

6 .  Remove  the  "hold  open  rack"  feature  on  refueling  nozzles .  The 
"hold  open  rack"  allows  the  operator  to  refuel  aircraft  without 
having  to  manually  hold  the  fuel  nozzle  open.  This  feature 
allows  the  operator  to  waik  away  from  the  aircraft  during  the 
refueling  operations.  The  automatic  shutoff  feature  in  the 
refueling  nozzle  is  a  safety  feature  and  should  not  be  relied 
upon  to  stop  the  refueling.  The  consequences  of  a  fuel  spill 
are  too  great  and  therefore  any  device  that  allows  automatic 
refueling  should  be  removed. 

6.2.3  Airport  Design  Issues 

At  airports,  the  largest  percentage  of  helicopter  mishaps  were 
obstruction  strikes  on  the  airport  (59  percent).  Other  significant  cause 
factors  included  mishaps  related  to  forced  landing  on  takeoff  (12 
percent),  and  rotorwash  (12  percent). 
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Based  on  these  findings,  the  following  recommendations  are  offered 
regarding  heliport  design  at  airports: 

1.  Obstruction  Avoidance  -  There  are  primarily  two  types  of 

helicopter  obstruction  strikes  occurring  on  airports  --  rotor 
(main  and  tail)  strikes  and  landing  gear  strikes.  There  are  a 
considerable  number  of  objects  at  most  airports  that  represent 
potential  obstructions  to  helicopters.  Several  options 
concerning  parking  and  refueling  areas  are  presented  to  reduce 
these  hazards: 

Use  trucks  to  refuel  helicopters  to  avoid  having  to 
position  the  helicopter  too  near  the  refueling  facilities. 

Install  long  refueling  hoses  in  the  refueling  areas  to 
avoid  having  to  position  the  helicopter  too  near  the 
refueling  facilities. 

Recess  facility  operational  equipment,  such  as  grounding 
rods,  tie-downs,  etc.  Flush  mount  lights  when  not 
prohibited  by  operational  factors  such  as  snowfall.  Use 
low  impact  resistance  mountings  for  lights  when  flush 
mounting  is  impractical. 

Another  important  consideration  in  helicopter  obstruction 
avoidance  at  airports  is  the  use  and  placement  of  ground 
markings.  Usually  designed  for  fixed-wing  aircraft,  markings 
provide  both  guidance  and  obstruction  clearance.  However,  these 
same  markings,  particularly  centerlines,  may  not  provide 
adequate  clearance  for  rotary-wing  aircraft,  and,  in  fact  may  be 
misleading  to  the  helicopter  pilot,  resulting  in  a  mishap. 

Three  suggestions  to  help  prevent  obstruction  strikes  are 
presented  here: 

Place  specific  (distinguishable)  taxi  lines  in  refueling 
areas  for  use  by  helicopters.  They  must  be  placed  far 
enough  from  the  fuel  pumps  and  surrounding  obstructions  to 
accommodate  the  largest  expected  helicopter.  These  lines 
must  be  noted,  possibly  with  script,  as  specifically  for 
use  by  helicopters,  such  as  "HELICOPTER  USE".  The 
fixed-wing  centerlines  may  be  scripted  with 
"NO  HELICOPTERS  NO." 

Place  specific  boundary  lines  near  obstructions  to  help  the 
rotary-wing  pilot  judge  distances  to  objects.  These  lines 
might  be  highlighted  with  script  such  as  "CAUTION 
HELICOPTER  -  DO  NOT  CROSS”. 

Mark  obstructions,  especially  poles,  with  strips  of 
fluorescent  paint  or  tape  to  highlight  them.  This  is 
especially  helpful  at  night  or  on  overcast  days. 
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2 .  Operating;  surfaces  must  be  flat,  free  of  debris,  and  well 

maintained .  -  Loose  objects  and  debris  in  and  around  helicopter 

operating  areas  on  airports  have  been  responsible  for  a  number 
of  mishaps.  Because  of  rotorwash,  helicopters  and  helicopter 
operations  are  extremely  sensitive  to  debris.  Objects  such  as 
tarps,  plastic  bags,  rocks,  dirt,  and  snow  represent  operational 
and  safety  hazards  to  helicopters.  Dirt  and  snow  are 
responsible  for  brownouts  and  whiteouts,  -espectively .  Rocks 
and  other  debris  blown  around  by  rotorwash  have  caused  physical 
damage  to  nearby  structures,  aircraft,  and  personnel,  while 
tarps  and  plastic  bags  picked  up  by  rotorwash  have  damaged  main 
and  tail  rotors.  Depending  upon  the  nature  of  the  mishap, 
damage  can  lead  to  a  catostrophic  mishap  involving  total  loss  of 
the  aircraft. 

Besides  being  free  of  debris,  operating  surfaces  must  be  flat. 
Objects  placed  in  helicopter  operating  areas  should  be  recessed 
whenever  possible.  Helicopters  at  airports  have  caught  skids  on 
grounding  eyes  and  tie-downs. 

Helicopters  have  considerable  flexibility  and  may  operate  from  many 
locations  on  an  airport.  However,  most  airports  have  one  or  more 
designated  takeof f / landing  area(s),  usually  located  on  a  parallel  taxiway 
adjacent  to  an  operable  runway.  At  times  air  traffic  controllers 
accommodate  operations  to/from  areas  other  than  the  designated  takeoff 
and  landing  areas.  This  accommodation  is  made  for  a  variety  of  reasons, 
to  include  time  savings,  separation  from  fixed-wing  aircraft,  increased 
operations,  and  ease  of  pilot/controller  workload.  Design  consideration 
should  therefore  be  given  to  operating  areas  other  than  the  designated 
takeoff  and  landing  area  on  the  airport  or  runway.  For  instance,  if  take 
offs  and  landings  routinely  occur  near  fixed-base  operator's  facilities 
( FBO ) ,  then  FATO  design  standards  should  be  applied  to  that  location. 

The  following  specific  items  are  included  for  those  airports  where 
operations  do  occur  at  other  than  the  designated  helipad  location  or 
runway.  These  items  are  included  as  guidance  to  assure  that  helicopter 
operations  will  be  afforded  an  adequate  margin  of  safety  at  all  times. 

3.  Mark  wires  in  the  approach/departure  corridor.  -  If  helicopters 
take  off  or  land  at  other  than  a  designated  helipad  location  or 
runway  (e.g.  near  airport  boundaries),  marking  wires  under  the 
approach/departure  corridor  may  be  appropriate.  The  suggested 
guidelines  for  marking  wires  are  the  same  as  discussed  for  those 
near  heliports  in  section  6.2.2. 

4.  Install  additional  wind  indicators.  -  When  helicopters 
routinely  take  off  or  land  at  other  than  a  designated  area  or 
runway,  additional  wind  indicators  may  be  warranted.  This  is 
especially  true  when  these  operations  occur  near  buildings, 
hangars,  or  other  large  obstructions. 

5 .  Remove  the  "hold  open  rack"  feature  on  refueling  nozzles . 

Removal  of  this  feature  will  help  to  ensure  that  the  aircraft 
will  be  attended  during  refueling  (.see  section  6.2.2). 
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6.3  CIVILIAN  MISHAP  DATA 


In  performing  the  analysis  for  this  study,  several  items  specific  to 
the  civil  mishap  database  and  information  availability  were  noted. 
Recommendations  to  enhance  the  data,  from  a  rotorcraft  mishap  analysis 
perspective,  are  presented  below. 

6.3.1  Update  NTSB  Mishap  Form 

The  NTSB  investigator’s  report  form  has  undergone  several  changes 
over  the  years.  The  current  form  includes  supplements  which  contain 
pertinent  mishap  information.  However,  these  supplements  are  not  always 
used  by  the  investigators.  Therefore,  it  is  suggested  that  the  term, 
"heliport"  be  included  in  the  accident  location  field  on  the  primary 
factual  report  form.  In  addition,  this  field  should  also  incorporate  the 
verm  "vertiport"  i  1  anticipation  of  certification  and  integration  of 
tiltrotor  aircraft  into  the  National  Airspace  System  (NAS).  It  would  be 
of  great  benefit  in  safety  analysis  and  studies  to  insure  that 
supplemental  forms  be  used  by  investigators  whenever  possible.  The 
information  that  can  be  gleared  from  mishap  reports  is  extremely  valuable 
for  safety  purposes .  Supplemental  forms  provide  valuable  information  for 
safety  studies. 

6.3.2  Need  for  Additional  NTSB  Resources 

The  NTSB  performs  an  extremely  valuable  service.  It  is  also 
recognized  that  the  NTSB  must  perform  this  service  within  budgetary 
constraints  and  that  the  same  level  of  attention  may  not  be  given  to  each 
mishap.  Therefore,  it  is  important  that  the  NTSB  be  provided  with 
adequate  funding  to  support  their  efforts.  Mishap  analysis  and  the 
resulting  safety  recommendations  are  cost  beneficial  to  the  community  as 
well  as  to  the  aircraft  industry.  The  fact  that  mishap  analysis  may  lead 
to  a  reduction  in  the  number  of  fatalities  and/or  injuries  makes  it 
extremely  important  that  NTSB  be  provided  additional  resources  for 
efforts  to  understand  mishap  causes.  Currently,  the  detail  available  on 
i  ''torcraft  mishaps  is  often  skimpy.  Without  additional  NTSB  funding, 
this  situation  is  not  likely  to  improve. 

6.3.3  Include  Civil  Incidents  in  Database 

A  significant  distinction  exists  between  the  civilian  and  military 
mishap  databases.  While  the  military  archives  both  accidents  and 
incidents,  the  civil  database  contains  primarily  only  accidmt 
information  and  very  few  incidents.  The  type  of  information  obtained 
from  incident  reports  used  in  this  sc.udy  emphasized  the  need  for 
archiving  incidents  as  well  as  accidents.  While  mishaps  such  as 
rotorwash  incidents  and  minor  obstruction  strikes  may  not  be  costly  in 
terms  of  lives  or  property  damage,  they  do  highlight  possible  design 
inadequacies  and  their  overall  importance  to  safety  studies.  Therefore, 
these  occurrences  are  significant  in  the  design  and  operational 
information  they  provide.  A  means  of  recording  and  archiving  this 
information  could  be  a  significant  aid  in  heliport  design  and  operational 
guidance . 


6.3.4  Public  Service  Mishaps 


As  of  September  1988,  Federal  Regulation  (49  CFR  Part  830)  requires 
operators  of  aircraft  involved  in  "public  use"  mishaps  to  report  these 
mishaps  to  the  NTSB.  This  information  is  reported  on  Form  6120.1,  t.ie 
operator's  reporting  form.  Even  though  this  information  is  reported, 

NTSB  is  not  authorized  to  investigate  these  mishaps  unless  requested  by 
the  agency  involved  in  the  mishap.  Funding  is  limited  for  these  purposes. 

6.4  TAIL  ROTOR  PAINT  SCHEMES 

One  manufacturer  has  indicated  that  tail  rotor  paint  schemes  can  have 
an  effect  on  the  number  of  accidents  involving  tail  rotor  personnel 
strikes.  This  manufacturer  stated  that  they  had  experienced  a 
significant  drop  in  the  number  of  such  accidents  when  they  adopted  a  more 
visible  paint  scheme.  The  FAA  should  study  tail  rotor  paint  schemes  to 
determine  which  is  most  visible  while  the  tail  rotors  are  turning. 

6.5  FUTURE  CONSIDERATIONS 

This  effort  was  designed  to  understand  the  manner  in  which  heliport 
design  may  contribute  to  helicopter  mishaps.  From  a  review  of  the 
civilian  and  military  mishap  databases,  it  is  apparent  that  landing  site 
design  does  factor  into  a  significant  percentage  of  mishaps  which  occur 
on  or  near  heliports  and  airports.  Although  not  the  major  contributor  to 
the  overall  number  of  helicopter  mishaps,  facility  design  related  mishaps 
do  result  in  financial  and  operational  burdens  to  helicopter  and  facility 
owners,  users,  and  operators.  Therefore,  instituting  changes  to  reduce 
the  number  of  facility  design-related  mishaps  seems  appropriate  in  light 
of  the  results  of  this  study.  Several  suggestions  have  been  included  in 
the  hopes  of  reducing  design-related  mishaps.  The  suggestions  presented 
for  recording  mishap  information  would  aid  mishap  studies  and  help  to 
confirm  the  adequacy  of  design  guidelines  and  standards  presented  in  the 
Heliport  Design  Advisory  Circular. 

It  would  be  beneficial  to  repeat  this,  or  a  similar  effort,  in  about 
ten  years  to  analyze  the  effectiveness  of  the  recommendations  herein  in 
alleviating  heliport  mishaps.  In  addition,  further  research  and 
development  studies  designed  to  investigate  operational  issues  and  to 
establish  specific  guidelines  as  to  the  minimum  size  of  various  operating 
areas  and  required  obstruction  clearances  are  needed.  Such  efforts 
provide  valuable  information  concerning  obstruction  clearance  and  are 
extremely  useful  from  a  design  viewpoint. 
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LIST  OF  ACRONYMS 


A/C  Aircraft 

AC  Advisory  Circular 

AGL  Above  Ground  Level 

CFR  Code  of  Federal  Regulations 

DOT  Department  of  Transportation 

FAA  Federal  Aviation  Administration 

FATO  Final  Approach  and  Takeoff  Area 

FBO  Fixed  Base  Operator 

FOIA  Freedom  of  Information  Act 

M/R  Main  Rotor 

NAS  National  Airspace  System 

NOE  Nap-of-the-Earth 

NTSB  National  Transportation  Safety  Board 

SOP  Standard  Operating  Procedures 

T/R  Tail  Rotor 

VFR  Visual  Flight  Rules 

WSPS  Wire  Strike  Protection  System 


APPENDIX  A 

SUPPLEMENT  G  -  ROTORCRAFT 


National  Transportation  Safety  Board 

NTSB  Accident/  Incident  Number 

FACTUAL  REPORT 

AVIATION 

r" 

f 

i 

i . 

!  !  1  1  1  1  I  I  1 

Supplement  G — Rotorcraft 


1  Main  Rotor  Blade  Type 

1  CD  Wood 

2  CD  Meta 

3  □  Composite 
A  Otne- 


4  IFR  Certification 

1  □  bmaig  pie  ' 

3  □  Di.a-  F',|o-  if;: 


6  Engine  Out  Warning 

t  □  Not  installed  a  Otne- 
3  □  Cm 

3  □  O'* 

4  □  On  of t  unknow 


9  Type  External  Load  Operation 

’  □  Construction  A 

3  CD  Aenat  Application  B 

3  □  Logging 

4  □  Meoevac 

f  □  Aenai  survev 


12  Load  Cell/ Computer  Utilized 

'  □  Yes 
3  □  No 
A  Otne' 


2  Tail  Rotor  Blade  Type 

3  Auxiliary  Fuel  Tanks 

*  D  Wood 

O  None- 

i 

.  □  Meta 

1  □  Interna 

3  CD  Co-’POS.’- 

CD  E * terna 

A 

a  otne- 

5  Stability  Augmentation  System 

CD  N 

CD  Ni.it  nsta  ie  : 

4  □  Or  ”  . . . 

Otr  ‘ 

-  □  o- 

A  f  »,*'w  • 

□  C- 

7  Low  Rotor  Speed  Warning 

t  □  N nsta'ipo 

:  □  c- 

□  O" 

4  D  O’  'I  uriMn  m  • 


10  Long  Line 

■  □  >e: 

.  D  Nr  1  0 p 

a  tiine- 


8  External  Load  Operations  'Multiple  entry , 
'  □  Ye. 

i  CD  N  ij r  rr  t  or-  ’f 

u  ^D  Hpid‘-  FA'-  "  "e’*  *.03t‘ 

A  Otne' 


11  Length  of  Long  Line 

_ _Fee’ 


13  Weight  of  External  Load 

CD  Estimated 
-  CD  VPrihed 


14  Load  Jettisoned  r  Multiple  entry  i  15  Landing  Area  i  Multiple  entry  , 

■  □  fcxrp'rv*  «oac  •  □  ieve 

.  □  L  onu  •  ■! I  □  Pnnace 
A  Otn-'  3.  D  t  nr tmea  area 

^  SlOf*  Q6Q 

B  Oir^ 


16  Obstructions 

- -  L 

17  Component  Separation  in  Flight  MuihO’e  entry 

-  .  i  .  _  .  .  .  —  — 

18  Component  Separation  Postimoact  'MuihDte  entry 

’  D  ree 

*  □  None 

□  Nor  > 

2  D  Wires  poles 

-  D  General  disme-r-jra’ 

-  □  Oerm'a  disintegrate-  • 

3  CD  Buiicrngs  constructin' 

2  □  ~  aiifjoom  cori^ 

:  D  "laiioonm  corn 

4  LJ  Equipment- vehicles 

-  □  SiaDHize- 

4  O  btaniiu’e- 

i  D  1  errai' 

:•  Cj  Mam  rotor  blade 

l  D  Mate  rotor  bidden- 

A  Spec  t, 

n  D  Md-n  rotor  hob  dSS«*"’t  r 

•  Q  Ma  '  'n?or  hub  assem:  . 

Et  Otn»’ 

'  D  ’ a-t  rotor  blade1  - 

□  7  a-i  'oto'  Nader- 

o  O  Ta>.  rotor  hup  assprrm  . 

r:  D  T  a"  ro*or  ru.t-  assemr  , 

y  □  Mam  transmission 

2  □  Ma  n  transmtssmr 

10  CD  intermediate  oea-  n.  ■ 

CD  inip.meaiate  qea- t> 

'  t  D  Ta>'  rotor  qear  bo. 

CH  Tat’  rotor  Q€>a r  tv>. 

> 

0/ 

> 

□ 

D  Vprtica  f'.n  pvl()f 

13  CD  Skids  Fioatts 

13  CD  Skids  Fioatis 

14  D  Doorisi 

14  0  DOOMS' 

A  Otnef 

A  Other 
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APPENDIX  B 

SUPPLEMENT  q  -  AIRPORT/AIRSTRIP 


National  Transportation  Safety  Board 

FACTUAL  REPORT 
AVIATION 


NTSB  Accident/  Incident  Number 


Supplement  O  Airpott/ Airstrip 


1  Distance  From  Runway  /Multiple  entry  < 

1  □  On  airport/airstrip  or  B  Other 

2  CD  Approach  end 

3  □  Departure  end 

A  Distance  _  NM 


,2  Bearing  From  Runway  /Muitip'e  e''"y. 

1  CD  On  airport,  airstnc  or  g  Otne' 

2  CD  Approach  ena 

3  □  Departure  end 

A  Bearing  _ _ _ _  Mac 


4  Airport  Category 

5  Airport  Certification  (FAR  139) 

6  Emergency  Plan  Testec 

1  CD  Commercial  service 

i  CD  Fun  certification 

'  CD  Yes 

2  CD  Reliever 

2  CD  Limned  certification 

:  □  tv 

3  D  General  aviation 

3  0  None  ‘  Go  to  block  £ 

A  Otnt-- 

A  Other 

A  Otne- 

3  Type  ol  Airport/ Alratrlp  t Multiple  entry , 

"  CD  Land  =  0  Private  use 

2  CD  Water  £  0  pup,,c  use 

i  □  HetipO'’  A  Qtno- 

□  O.'  -:c  " _ 


7  Months  Since  Emergency  Plan  Testeo 


A  Oine 


6  Inatrument  Approach  to  Active  Runway  iMuitioie  entry 


1  Q  None 

2  C  ‘^..precision  approach 

3  CD  Precision  approach 

4  □  CAT  i 


5  □  CAT  l! 

6  □  CAT  UIA 

7  □  CAT  1 1  IB 
A  Ome' 


9  Runway/Landing  Sunace  1  realmenl  w  ■ ,  - 

1  CD  PO'Oo.  3  CD  1  p.r.  a'prjvftr 

:  CD  Smooth  texiu-i-  cure- 

2  □  Rouan  ie«uii*. 

-=  □  Partially  Groov'  d 


lio  Runway  Overrun  ut. 

'  □  >ev 
I  „  □  V 

!  A  run*-1 


11  Length  ol  Overrun 

12  Displaced  Threshold 

13  Length  ot  Displaced  Tnreshold 

.  Feet 

!  □  Ye: 

►  Pm’ 

A  Other 

2  □  Nc 

A  Otn.-' 

A  Otne' 

14  Obatacle*— Runway  End  to  Airport/ Airstrip  Boundary  i  Mmuoie  ena , 

1  □  None  6  □  Poleis  n  □  Ditcr 

2  D  Approach  liQhts  7  □  Ireeis  -  CD  Wate 

3  CD  Approach/ navaids  6  □  Tower'S  □  Verne. i  tv  : 

4  CD  Building(s)  9  CD  Dirt  can-  ip  0  Hian  tp'rai- 

5  □  W.reis)  1C  □  Snow  oarik  a  Otnr." 


15  Obstacles— Airport  Boundary  To  2  NM 


CD  Non. 

.  0  AppiOilO 
0  Appr;  ar' 

•:  □  B .i.iar-c 

0  Wiree 


nti'.’ 

r.Uvai! 


.  0  Pole  ■; 

0  -T- 

=  □  ;  •••>■' 

•  0  ! 

0  S . .  n.„ 


-  ■  0  Ditcr 
•  0  Wale- 

■  0  vertical  ar 

i.;  0  Hign  terra 

rimte 


AlrpcrVAiritrip  Facilities 

I  Complete  only  those  items  which  [  A  msianec  1  B  rur:cm.n.'  ..  C  us**':  D 


19  Wind  Direction  Indicator 

20  Landing  Direction  Indicator 

21  Low  Level  Wind  Shear 
Alert  System 

22  Runway  Barrier 

23  Runway  Remaining  Markers 

24  Tower 

25  UNICOM 

26  FSS 

27  ATIS 
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National  Transportation  Safety  Board 

FACTUAL  REPORT 
AVIATION 


Supplement  Q— Airport/ Airstrip  (continued) 


Airport/Airstrip  Facilities  < Night  or  IMCi 

If  the  accident  incident  occurred  during  approach,  departure  or  on  airport  and  it  was  night  or  IMC- 
complete  those  items  which  are  considered  pertinent  to  the  occurrence. 


Airport/ Airstrip  Facilities 


31  (ILS)  Instrument  Landing  System— Complete 


32  ILS— l  '•canzer  Only 


33  ILS — Backcourse 


34  (MLS)  Microwave  Landing  System 


35  VORTVOR 


36  VORTAC 


37  TACAN 


B  l-i;r'Ct'Oni^'_ 

1  ypi  2  N. 


140  (LOM)  Locator  Outer  Marker 


41  Middle  Marker 


1 42  Lighted  Wind  Indicator 
I  43  Approach  Lights— Ground  Actuated 


I  44  Approach  Lights — Pilot  Actuated 


145  Touchdown  Zone  Lights 


I  46  Threshold  Lights 


I  47  Runway  End  Identifier  Lights  (REIL) 


I  48  Runway  Edge  Lights 


49  Runway  Centerline  Lights 


1 50  Taxiway  Edge  Lights 


51  Taxiway  Centerline  Lights 


I  52  Rotating  Beacon 
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National  Transportation  Safety  Board 

FACTUAL  REPORT 
AVIATION 


NTSB  Accident' Incident  Number 


Supplement  Q—  Airport/Airstrip  (continued) 


57  Type  Runway  Edge  Lights 

58  Runway  Lights— mtensity/Settmg 

/  fujnwav 

-  n 

U  ‘-O'/,  mrersv. 

■  G  op. 

L  □  Mec 

:  G  mip. 

n 

~  r»  ■ 

;  Q  hip. 

a 

A  Otne- 

1  □  Approach  end 

2  G  Departure  end 

3  O  Left  siae 


4  O  High!  side 
3  O  None 
A  Cine- 


61  Type  ol  Ground  Contact  on  Runway  Landing  Surface 

1  Q  Toucnaowr 

2  Q  impact 

A  Otner 

62  Point  ot  Ground  Contact 

:  Q  Approach  erg 

2  G  Departure  eng 

63  Ground  Contact.  Distance  from  Tnreshold 

_ _ _ _ _  .... .  Pee* 

64  Ground  Contact.  Baartng  tram  Tnreahoid 

Dearees  maanetic 

A  Other 

65  Point  Where  Aircraft  Came  to  Rest.  Distance  From  Runway  Tnreahoid 

■  G  Approach  enc  4  _ _ _ _ 

2  Q  uepa-iu-e  erg  B  O'ne- 

Relative  Bearing  tram  Runway 
Heading 

_  aeg 

A  Otne' 


67  Runway  Profile 

68  Average  Slope  Up 

Q  Leve 

4  Q  Dov.n-u; 

2  Q  Ur 

-2  G  up-ariv.- 

_ _  Perce-'  cract 

2  Q  Dov.r 

4  Otne- 

4  0:-ir.- 

69  Average  Slope  Down 

_  Percent  oraae 

ijini" 


Tnis  section  to  oe  completed  for  an  accidents  incidents  occurring  aunna  taxeoti.  aporoacn  or  lanomg  at  a  nmitea  or  full 

certification  airport. 


70  Runway  RCR  Recorded  71  Runway  Friction  Measuring  Equipment  j  72  Type  ot  hunwey  Friction  Measuring  Equipment 

t  □  No  '  Q  A^aiiaoie-useg  •  G  JB"  -  l~l  p,.  ■  y  G  r.-v.-mete- 

4  Yes-reading -  2  Q  Available  not  use-:  ..  G  Dr.  C  Q  '.<=■'•<  ■•  G  Es'imat- 

B  Otne-  2  O  Not  avanap-‘-  .  G  tr  mete-  '  G  ~>*  cme-m  4  otne- 

A  Otne-  4  Q  Me-:  •  -•  •  2  G  'ap'f-.-  ~-etc-- 


73  Braking  Action  Report 

1  □  No  repor'  4  G  Pon- 

2  D  Good  2  O  N 

2  □  Fai'  A  Otne- 


74  Pilot  Aware  of  Braking  Action  NOT  AM 

•  G  re: 

2  G  N 

A  ( j  r  r  i  f  -  * 
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APPENDIX  C 

IJTSB  INVESTIGATOR'S  REPORT  FORM  (1978  THROUGH  1981) 


umn  ACCBorr  uultcjs  son 


SKOAL  MU 


APPENDIX  D 

NTSB  INVESTIGATOR'S  REPORT  FORM  (1982) 


NTSB  ACCIDENT  /  INCIDENT  REPORT 
6120.4D 


DATE- OF  ACCIDENT  STATE  OF  OCCURRENCE  AIRCRAFT  REGISTRATION  "N"  NUMBER 


Month  Dey  leer 


CLASSIFICATION 
Accident 
Incident 


U 

□ 


NTSB  ACCIDENT/INCIDEHT  NUMBER 


NTSB  Form  6120. 4D  (1/82) 


aircraft  voaaunm 


!  1  atkxapt  usinuno  *  2  aircraft  numrAcran 

rasic  | 

AUtaurvj 

DATA  J  HA mCH  cross  HEIGHT  '  6  TUI  MAKJTACTCSXD 


3  AIRCRAFT  MODE. 


:  7  ram  or  brats 


*  aircraft  serial  ♦ 


a  ram  cjp  ebcibes 


9  AIRCRAFT  UCISTTT  j  jo.S.  j  (Foreign  I  1  Other  10  — BUILT  |  •  •  O  D*** 


[_J  Tricycle  -  K«d  |  foal.)  wheel  -  All  Retrect  [jhill  I _ l5^ 

GEAR  [  llrlcycla  -  btncublt  j  freilnhael  Pined  -  Melna  Retract  |  [Float  |  jfel/ebea  1 

j  frail wheal  -  All  PlMd  )  ItegihlH  an  |  frfcl  j  |Qt 


POTDtFLABT(S)  end  Ptorxun(s)  12  I  Irax  nwnip  (If  thia  block  ie  checked  do  not  cowplat*  13-16 .25 .34- 35' 


13  BCW  j  )  Reciprocating  -  Carburetor  |  jlarboyrop  |  [Tnrbof  an 

TTPE  ;  j Reciprocating  -  Fuel  In  j  act  ad  |  frurbojat  !  Tur  boa  haft  ]  jothar 


13  acm  MODE  )  16  ERCXRE  KATE  POWER 


I  14  naxz  MABUEACTUIZR 


DCISE 

MAKE/ 

MODE 


I  Ho  r  amove: 
j  (Lb  a .  Tbroa  t 


PtOPZLLXk 

TTPE 


32  TOTAL  AH7RAME  TIME 


!  (Fixed  -  Wood  |  ]  Cone tent  Speed /Controllable  Pitch  j  (Pull  Automatic  feathering 

|  ]  Fixed  -  Natal  |  jcronad  Ad  )oa  tab  la /Variable  Pitch  j  jPull  Manual  feathering 

|  [fixed  -  Coepoalte  |  (kaearaaabla  i  (Other 


r*A“TI“  Glach  33  IDO  BUCE  nSPIOTOM  Ht.eh 

_ Hra  i jothar  [^Flight  jothar  _ Bra  |  |  Other  [Plight  I  Other 


#1  Engine  #2  Engine  #3  Engine 


#4  Engine 


#1  Prop  1  #2  Prop  #3  Prop  #4  Prot 


34  TSI 


33  TSO 


44  Film.  I  1 80/ 87  j _ J113/145  j~  jraroaane  j  I  let  A  [  I  Automotive  Uaaollne  j _ I  Act  1-  Ice  Additive  Added 

TTPB ( S3.  Ql00/130  P^lOO  LL  rjiP  3, 4. 5, 6  Qjet  B  1  IttUtnre  j  i Other 


77  AIRCRAFT  DAMAGE  |  IDeatroyed  ISubatantlel  | J  Minor  |  I  Mona  |  joehar 


78  PI1E  IB- PLIGHT  i _ |Tea  [ _ )»o  jothar  |  79  PHI  OB  GROUHD  I  Wee  j _ (Bo  |  I  Other 


112  STALL  WAKBIBC  miCATTNC  ST  STEM  IBS  TAILED 


i |  Tea  j j»o  j  jothar 


113  TTPE  OP  STALL  HAEBTBG  INDICATOR  ‘  jVLaual/ Light  l71aual/Gauga  i  Airr a  1  I  [Stlrkeh«a»T  lOther 


114  STALL  tfAMrnrc  CAPABLE  OP  OPERATION  [jPae  _ )*>  j _ I  Other 


117  WEATHER  RADA*  IISTALLED  Qlaa  I  |Bo  I  (Other 


118  TTPE  -QF  HEATHER  RADAR  '  j  Store  Detect ioc  (Black  and  White  IColor  lOther 


119  RADAR  OPERATED  SATISFACTORILY  f^Tea  !  I*°  [  I  Other 


137  ELT  OSTALLED  ! _ |Tea  [H*0  ^JOther  138  ELT  REQUIRED  | _ (Tea  PjBo  I _ I  Other 

140  BEFORE  IMPACT  ELT  WAS  LOCATED  IN  [  .  ICockplt  I  ICebln  1  IBepennaf*  >  (Raft  i  ISorvlval  lit  lOther 


142  f  ACTIVATED 


Type  of  ELTiA/C  -Auto  Man  Water  ‘Other  #  Other 


1  *  l  ' 

fixed  1  !  j 


fareonnel 


ore 


14  3  144  R£A SON  FOR 

f  FAILED  NCWEf  PELT1VENE5S  ' 

,  FAILURE 


LOCAntS 

or 

tirrr— r< 

300  CXTT  Qotter 

1303 

□<*  tOntt  304 

1 _ )0B  AtUMP 

305 

□  orp  AZKPCKX/AZBSOTi: 

306  azdob  nanurm. 

c 

] 

’ 

□•ItBBbflkai 

acnmrr 

301  6IAIX  _  potter 

307  A 

ZZPOKT  I4MZ  Q  Otter 

302  nr  CODE  Q Otter 

□otter 

OATS  OP 
JCCXDOTT/ 

xkxobt 

■ 

8 

309  BAT  OP  ID 

Q)tter 

310  TTMKvLOCAL) 

□  otter 

3U  tbc  ran 

□oetar 
_ T_ 

312  LAST  DKPAXTOtX  POUT  Plotter 

313  THIS 

314  tenunn  Plotter 

(LOCAL) 

ITOTXUXT 

□  Sac,  as  Acc/lnc  location 

n 

at 

□otter 

□  Local 

n  _ 

at 

|  [Airport  Id  an  t  If  la  r  |  [dry 

Stars 

— 

lc 

1  Airport  Idantlf lar  P]clry  Sties 

•KCTSTXJUCD 

A/C 


3X5  1AKZ  j  [othaT 


316 


»  □ 


OTXSATOK 

CP 

AIACKAPT 


3X7  lAHE  |  |Otbar 
j  1 6—  as  Abort 


aba 


3X6  AMISS  j~~]othar 
[  |  Si  aa  Abaca 


319  OPSSAK*  STATOS  OTIS  AUCRATT  |  (ocnar  Qxaaaaa  [~ |Laatar  [~~)»orrq— r  Qtt»«athorl*«rf  f~~| Other 


320  PSCPSETT  |  I  bona  ]  lliaaldanclal  Area  }  j  Airport  Tadllry  I  [crops 

ntMACE  j  .gaaldanca  pea— irclal  Bldg.  □vahicla  Qttoc«  □  otter 

(Only  coop  lacs  data  flalds  333-336  AAicba  aco/lac  occtzrrad  on  as  airport /alxa  crip  or  tba  aircraft  nu  lx  tfca  cgkaoff, 
approach,  laodvg.  err  spprop rises  ■anaorarln*  pbaaa  of  oparacloo.) 


33?  sdswat  raomno 


IOt bar  I  334  EOKAT  LSBCTH 


_Pt  [~]  Other  j  335  HJWAT  SI  DOT 


lOrhCT 


tXniy  caag>lata  daw  /Lalds  35C-35  2  If  tha  aec/iac  occorrad  daring  tba  rateoff,  aerproach,  land  lag.  or  ae-pr-r.Tlatt 
Aanatraarlng  pbaaa  of  ooaratlxm.) 


l.c  103WaT  SOJLPSCT 


.Hacscaa  ICoocrata  i _ .Asphalt  ;  ICrsvaj  i _ | TVrt  !  )5ra*a/Tnrf 


ISoor 


IWa'sr 


I  Or  Sr : 


351  tn»tAT  SOTJACI  _ jGrownd  I _ IPoroos  :9»ooth  Tarmra  ! _ jlor»-h  Taxescra 

CHAULC mxsncs  . _ ;partl ally  Groorad  Ifully  Groorad  f  jotbar 


I  a#r 


352  '  jerry  ,  j  latar  Cerrarad  I  !sdow  Cruatad  ;  j'latar  -  1  a  llxhbar  Deposit*  ^JSl ; 

U7HVAT  p  '  '  '  ' 

SUBPAC5  Ptet  :  jloov  ••  Or*  PjGnow  *  Oocpactad  piwatar  -  3»opp-*  '  I  Sc  ft  [  [bo  las 


Plica  £  iSnov  -  War 

[  jvajtatatlorj 

Pjw.tar  -  Classy  p 

toogb  tOtbsrr 

375  TTF!  OP  mtST  PUf.  .  (bona 

□ 

m  pm  j 

|vts/if*  ] 

lOthar 

376  TTPE  07  CUAiAMCE 


• |Woue  Pjspaelii  7TP  |  jcoptrollad  VTS  !  h7Tt  Qc  Top  ^ (TBS  Plight  Poll orln* 

1  itover  [  Igadar  Advisories  |  [ Otbar 


37e  TTFP  OP 
APTtOACH 
nXWN 


Jfcrao  ['"  [visual  Pull  Circuit  :  IVlaual  Stral  pht-lc  |  |Contae t  PjToucfc  and  Go  P~jstop  .and  Gc 


[  IHDB 

i_JTACAN 

j  [ehav 

□>« 

[LGA  • _ JtCB/TW* 

□asb 

f  [pas  p]Girciing  ,t  [rtm/aa 

1  [VCKTAC 

□*»» 

□DF 

[  |lLS  -  Gocrplata 

□« 

-  localiaar  Only  j  |TLS  -  Aackco-jraa 

|  IPract  lee 

)  jdldtatec 

Qaaa 

Aaalatad  ,  | Radar 

ttonltorad  j  jpanllal  Ctmlttrrad  j  [Otter 

PTSB  Pora  6120. 4C 


m-mcar 

viator 

UUTK 


*00  MTV1 


401 


j  |*o  Utcrt  of  krleflat  1 _ jlriefla*  Received  -  Source  Qterarc  j _ IBBS  !  (TIS  | _ jPATWAT 

j '  pftS  -  Cemp  jtmt  |  j Cnee ■ y  )  iCnurcUl  UMtbtr  Service  ,  jTT  V-  i  )  ttt  1 1 urt  • _ tutb* 

_ i 


la  Pere-v,  !  )TeJLe»tane*  f  | ledle  !  !TV  !""PotteT 


401 


2  caarUCTUMSS  ^"Vull  [~  jAeif  {^|p»rtlel  Halted  By  fanrmaT  j  iPartlel  *r  fllot  l _ (Otter 


HUnO  OODXTTOKS  AT  ACdBBTT  1 1  XT 


*20  O0BDIT1C*  Jf  uarr  [Hltevo  Qc«yU«h:  P]Bi*lit  (Dart)  [|l«l*kr  (Bright)  |~~lDuek  Pj Otter 


nvxsncArct's 


OP 

amn 

BAZA 


*21  ntRSS 


*2 2  VIATOR  OMXITAnC*  TiCKlT! 


|  |  Bo  Id*  Aarooentical  latln*  Identifier 

[  [go  Bating  Beld 


Distance 


XljM  of  0b**TV*tlOT. 
Jto  Qjar  Sit*  Oirectior  _ * 


I  At  Site 


*23  BASIC  VIATOR  CC®rnaB  PTne  j  !nc  fitter  1  *2*  niarrumai  I  |t«a  f  >*o  ;_|  Otter 


*25  nsaiLTTT 


m 


Otter 


I7V 


IVE 


*26  VTO  D menc* 


!  IVerlabl*  !  I Otter 


*27  VITO  STm) 


Ui  |  icala 


i  lOtter 


*28  TBOOlinU 


•r 


lOther 


*30  ALTUorm  srrnsc 


lOtter 


*32  rosr  CUXJD  COrDITICW  i  I  Bon*  ( (Hr)  OK 


_Pt  ! _ I  Set  j  |>ta  I  jore  Q-I  1  ll  i  (Indefinite  i  i Other 


*33  SRXKD  CliXJD  COBDITIOsP] 

Nona(Clr)  C* 

Pt 

□ 

Set  1  tlkn  [  jovc 

:D-Xi 

■ 

X  |  jlndef inlte  !  (Other 

*3*  oesnocTiOKS  | 

□ 

|  Mont 

QDtet(D)  [jPogd) 

| _ 1  Ground  Bog(C?)  | 

□ 

|b1ow±d: 

Sprey(BY)  £ _ [Blowing  SendfKV, 

TO  Vision  Qtete(H)  Qteoted)  Qlc*  Fot(IT)  |  fleering  Snow  (IS)  [  (Blo^rite  Quit  (ID)  Plotter _ 

|  jlaln(I)  [  [lain  Shower  (XV)  Qlce  Pellete(IP)  |  (Breaking  Baln(ZK)  Pjlce  Pellet  Shower ( IFV 

|  [Snaw(S)  [  jsnow  Shwerfr-l  |  jsoov  Pelleta(SP)  j  )>r— ting  Drizzled!.) 


*35  rm  or 


[^]b*U(A)  [ 

□ 

Drizzled.) 

^JSnow  Grein»(SC)  1  lice  Crytale(IC)  1  iotber 

*3*  arms itt  c?  mcrnxAnc* 

o  □ 

1  Mediae 

|  Other 

IJLHBCT  SOMUTT 


PILOT  IB  CCMHAJTO  BATA 


501  PILOT  BAKE 


504  d£Z 


5 li  cBimcmo 


I  j Other  502  PHOT  CXETX7ICATZ  4 


Tra  Qoehar  505  tXZ 


,  iScadapt  j  )  Cnaai  itcrjlI  Plight 

S) 

[  jPrt.it  a  r"]iArlia»  Im» port  i~~] 


cot  (If  elaadd  c^mplmct  51?)  I  IPoraigc 


Alrplana 


lotcr  craft 


□  Military 


QciUar  1  : 


r]otb«r 


!  Lighter  than  Air 

i  pAlTBhlf 
i  1 - 

|  f  |P»aa  Balloon 


512  lATIBC(S)  Qs*  Land  Qsj  lu  |  )lalicoyt«T 

j  |  Mg  Land  [~~|m  Baa  □joyropiei 


B IIMS' AL  514  lFH(0r  gqniTelaat )  [HTaa  |  [bo  □kithar  515  MOTTES  SIB Cl  mfOr  IgaHLaot 

TLICHT  ...  ...— . ! — - - - - - L. - - - —  - 

tumsu  516  BPX(0r  Xqolvalast)  AHOLAPT  KAXX/MCDZL  - 


riothe 


at 


Qciia* 


y%«t 


lien— at 


Qtcks^I  Inaerac  tor 


[  UlrpLap*  [JTM  f  (Ho  |  jo 

|  jlallr-optar 


520  SOURCE  0T  PLIGHT  TIKE  □jpiloe  Log  |  jpoapaap  |  jPAA  lacoida  [~~|oparacoT  j~~flatln*  j  ^Wlacl  «■«  □othar 


521  PUCHT 
TIKE 


ALL  A/C 


THIS  MAKE/  KJLTI- 

M0DEL  HKJIHE 


..»«  41  .  «,»| 


10TOB- 

SUGTLATED  |  CIAPT 


LIGHTER 
THAI)  AIK 


THIS  MAEZ/MODKL 


LAST  90  DATS 


LAST  JO  DATS 


LAST  24  HOURS 


521  LASDIBGS  LAST  90  DATS  -  ALL  AHOLAPT  I  DAT  f  ‘Other  I  BIGHT 


52.1  LAH3IBCS  LAST  90  DATS  -  THIS  «/v  J  DAT  j  Other  j  BIGHT 

rRICfc  iAPERIEBC Z  Id  CRCX-RAJHi AREA  LAST  T2AL  ITaa  _ ]*e  f  ^Othar 


_JOt'. 


521  PRIOR  EXPERIWCE  -  T  AUPr*T  -  AIRSTRIP  LAST  TEAR  _ (Tea  |  I'S.  j  (Othar 


aTSB  Pons  6120. 4D 


FOOT  3  OHmP  (Continued ) 


5**  MIDI  CAL  |  [BellA  miul  -  Bo  Helper /LlMlta  done  [  (Pelld  Medical  -  With  Haie«re/Ll«ltadona 

cnnncin  !  Iboo-tiLU  iMixai  Qbo  Hadirti  |  (other 


5*5  medical  cannon  cust  Qi  [~~]n  Qui  Qotber  54*  tin  or  last  medical _ _ _ [  j other 

Hooch  Dot  Toot 


547  HATTER  0?l*Lo»  {~~]  Rearing  Q0*** 


COT  ILOT /DUAL  mg) Oil  DATA  425 


426  pilot  wua  f 


544  IJKXTATICB  j~Jlatriag  Qother 


oa  aircraft  cdo  not  cc^itu  data  fiaid*  626-493) 


j  (other 


627  TZUJT  C3TT7ICM1  t 


429  Hit  _ 


636  C*mnCAIX(S) 


637  RATIBC ( S )  I 


Tn  Q Other  650  1C  Qm  Q*  Qother 


[  (Sfi^Pt  j  jCo— re  ini  j  [night  Iwcroctor  (If  cbmckmA  esm^imf  644) j^|yormigp 


[  (Private  [  [Alrllat  Traneport  |  |boo« 


Airplane 


l-o  tore  raft 
I  'ftp  lie  Opt! 


[jGlid.r 


|  llg  land  !*•  [  ( Gyroplane 


Airplane  |  (Helicopter  ]  (other 


|  ]  Military 


I  Lighter  Thao  Air 
J  lAlrthlp 
!  [  |fm  Balloon 


|  j  Other 


63«  nrnnoan  iatoc(S) 


BTZWm  639  Bra  (0t  IcolT elect)  [  (lee  ]  jlo  |  I  Other  640  Maras  traez  BFR(Or  Equivalent) 
rUCHT  e^ M~”*  ■  -~r  n  i 

umv  641  m<0 r  Equivalent )  UMCUTT  HAKZ/MODfL  - 


642  AIRCRAFT  TTTt  IXTIX  Qr«»  I  )»o  [Hotberl  643  MOTTOS  SIBCI  rm  1ATUR  FUCHT  rsnrt  _ 


Airplane  Id  tor  craft  ]  ]  aider  j  Tint  iimut 


lOtheT 
j _ (Other 


I  |  Other 


Cround  Inacructor 


644  noraocroi  _  . _ 

I  |  Single  Be  glue  j^JHelicopter  ]  |  Airplane  )  i _ JTea  rjtto  | _ jOther 

|  (tfaltl -engine  |  (Gyroplane  ]  [  Belle  op  ter  j 


;  | Single  Engine  |  | Helicopter 

|  (>faltl -engine  ]  j Gyroplane 


645  SOURCE  or  FLIGHT  TIME  j  (pilot  Leg  j  ICoepaoy  i _ IFAA  Eacordt  i _ j  Operator  |  (tatlnete  i  lEalatlir  i _ jOther 


THIS  MACE/  |  MULTI- 
MODEL  j  ERGTNE 


646  FLIGHT  THIS  MACE/  |  MULT 

TIME  I  ALL  A/C  MODEL  !  EDGE 


I 

TOTAL  ! 


PIC 


IM5TR0CT0R 


THIS  MAXE/MDDEL 


LAST  90  DATS 


LAST  30  DATS 


LAST  24  BOOTS 


647  'LAMDINGS  LAST  90  DATS  -  ALL  AIRCRAFT  DAT 


646  LABOURS  LAST  90  DATS  -  THIS  M/M  DAT 

1 _ 


649  PILOT  EXPERIENCE  LB  GEOGRAPHIC  AREA  LAST  TEAR 


650  PXIC8  EXPERIENCE  AT  AIRPORT /AIRS TRIP  LAST  TEAR 


IHSTUMDrT 
ATTT14L  !  SmUTT" 


ROTOR- 

CRAPT 


LIGHTER 
THAN  AIR 


|  Other  l  BIGHT 


I _ I  Other  I  BIGHT 


1  fTe»  (Bo  F  (other 


O  •  •  | _ j  (Other 


j  lOther 


;  I  Other 


ITTSB  Fort  6120. 4D 


.  t  . 


cawrityr/n UL  fTODUfT  (Coti— d) 


txctxri  or  lurom _ 

670  uunm  UMDVK 

671  CO-AMOK) 

67*  HSnUttlT  AMOACB 

675  STALL  RACTICZ 

678  SIMULATED /ACTUAL  TOKOffi  LASD»5 


689  MEDICAL  □  Valid  Mad  leal  -  So  WalTars/LialcariooJ  T  J  Valid  Had  leal  -  With  SalT*r»/Llaitatltm* 


CERTIFICATE  |  [  Mon- Valid  Hadical  Quo  Hadlcal  |  jothar 


692  WAIVES  |  )  Vlaioa  |  ]ga*rlat  Qotbar  693  LUC  TATI  06  ]  |  Via  loo  j  |Baarlng  [  jothar 
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APPENDIX  E 

NTSB  FACTUAL  REPORT  FORM  (1903  THROUGH  19U6) 


National  Transportation  Safety  Board 

FACTUAL  REPORT 
AVIATION 


1  NTSB  AcoMnvincweni  NumMf 


I  I  I  t  I  I  I  !  I 


1  ■ _ Acciaent 

2  !  :  mcioent 


3  Investigation 

'  NTSB 

2  IFAA  Deieoatec 


4  Aircraft  Registration  Number 

5  FHgtit  Number 

For  collision  Between 

6  Aircraft  Registration  Numoer 

7  Flight  Number 

A  Other 

aircraft,  enter  reg  no 
and  tit  no.  tor  otner  aircraft 

A  Otner 

•  Nmiwi  Clty/Pteca 


9  SUM 


10  Zip  Co<M  (First  5  numoers  omy, 


11  AcciMm  Sit*  Elevation 
_ Feet  MSL 


12  OMMAccmNM  (Nos  lor  M.  D.  Y)  I  13  Oar  o(  Wee*  t  f/rs:  .  alters  i  i  14  Local  Time  '2*  nour  cioc*  |  15  Time  Zone 


|  19  Narrative  Statement  ot  Facts.  Conditions  ana  Circumstances  Pertinent  to  the  Acctoeni/inctocnt 

I 

I 


£7D2£D  It J  ssmxrc  \ 

is/A^Ariv/6  ' 


\ 


/ 


I 


Additional  Persons  Participating  in  mis  AcciMnt/lnctdent  twee  situation  iN»m».  eaaress  etlination  Continue  on  page  2  >t  necessary! 


AITCR  Corns  *190  A  ,o»v  uui 
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Airport/ Approach/Umdtng  Information 


25  Airport  Nam* 


(Go  to  0/OCM  39) 


26  Airport  27  AocMaflt  Location  28  Olftanca  From  Airport  Cantar 

Identifier  1  PH ow  ■»POrt/aii*tnp  ^Nearest  SM) 

2;  jOnairpon  _ SM 

3  |  |  On  airstrip  a  Ornar 

A  Other 


30  VFR  Approacri/Landing  (Multiple  entry, 
1 1  |  Nona 

2 !  I  Traffic  pattern 

3  j  [  Straignt-m 

4  i  Vaiteyrterrain  following 

5  [  I  Go  arouno 

6 '  I  Touch  ana  go 

7  ‘  |  Full  atoo 

8  |  Stop  ano  go 

9  I  Simulates  forceo  tanamg 

10  I  Forcea  lanomg 

1 1  I  Precautionary  lanomg 
A  Other 


96  Runway/Landing  Surface 
1 1  i  Macaoam 
2 r  ;  A.pnait 

3  I  I  Concrete 

4  i  I  Gravel 

51 _ |  Dirt 

6  i _ i  Graaa/turl 

71  I  Snow 

8  j _ |  Ice 

81 _ I  Water 

10  j _ )  Matai/wooo 

A  Other 


31  Type  Instrument  Approach  Flown  i  Multiple  entry/ 
1  [  INnnr  vn'  i  n* 


I  None 

12; _ LDA 

Iadf/ndb 

13; _ 1  ASR 

~  SDF 

14 _ |  PAR 

'vOR/TVOP 

15 , _ Sidestep 

'  VOR/DME 

16 _ Visua 

TACAN 

17  _ _ Corner 

iLS-compiete 

18  _ _ Circling 

iLS-iocaiizer 

19 _ 1  Practice 

ILS-oacucourse 

A  Otne' 

RNAV 

MLS 

I  I  I 


29  Dlraetion  From  Airport 

_ _ _  “mag 

A  Other 


32  Runway  Used  identifier 

A  Other 

i  ■  -  — — — ■■ 

1 33  Runway  Length 

_  Feet 

I 

j  A  Otne- 

i  —  - 

|  34  Runway  Width 

!  _  Fee- 

!  A  Other 

I  35  Airport  Elevation 

_  Ft  MS- 

j  A  Otne' 


37  Runway/Landing  Surtac*  Condition 

1  iDry 

2  Wet 

3  ice  covereo 

4  !  Snow— dry 

5  i  -  Snow — wet 

6  -  Snow— cruatec 

7  [  Snow— compact  ec 

8  i  vegetation 

9  i  Water — calm 

10  I  Water— cnoppy 


Water— giassv 
_  Rueoer  oeposiis 
_  Soft 
I  Rougn 

I  Slush  coverec 
l  Hoias 


A  Other 


It  accident  occurred  during  approach,  departure  or  on  airport,  see  instructions  for  completing  Supplement  0. 


Aircraft  Information 


39  Aircraft  Manufacturer 


40  Aircraft  Modei/Sertet 

41  Serial  No. 

A  Other 

43  Type  ot  Aircraft 

1  _  j  Airplane 

2  ' _ I  Haiicootar 

3  j  j  Glider 

4  j  |  Balloon 


Type  Airworthiness  Certificate  i  Multiple  entry, 


5  _ IBtimp/diripibie 

6  | _ I  Ultralight 

7  | _ jGyropian* 

A  Specify 


Stance  rc 

1  1  I  Normal 

2  I  Utility 

3  I  I  Acrobatic 
4!  |Tr*naport 


Special 

5  _ I  Restricted 

6  1  I  Limited 

7  IProviatonai 

6  Special  flight 
0  I  Experimental 


42  Certificated  Maaimum 
Oroee  Weight 


46  Home  Put 

1  : _ 1  Ves 

2; _ 1  No 

A  Other 


NTSB  Form  6120.4  (Rev  1-84 
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NTSB  Acctdant,  ncidem  Number 


Aircraft  Information  (continued) 

46  Landing  Qoar  ( Muitipi e  witty/ 

11  1  Tricycle— fixed  4  Tenwneei — an  retractaoie 

7  '  'Hal: 

1C  Ski 

13  Hior  S«  : 

2|  !  Tricyc1*— retractable  5  iTattwneei — retractable  mams 

8 :  Float 

v.  Skiwftee 

3i  1  Taiiwnaai  all  fixed  6  Amoftiotan 

9  Emerc  1toa‘ 

’2  '  Skid 

A  Otn?' 

A  Otne' 


49  Stall  Warning  Syitem 

SO  IFR  Equipped 

Si  icing  Certlfication/Equipped 

52  Engine  Type 

Inataiied 

i  :  Yes 

■  (Multiple  entry 

1  :  Reciprocating— ca*ou-  <r : 

i 

1 1  :  Yes 

2  ■  No 

’  Certifies 

2  Recib'ocatmg — i -.e  m  ere: 

1 

2L_N  = 

A  Otne' 

2  Not  Certiliec 

:  Turoc  S'op 

a  Otne'  i 

i 

t 

3 _ Eouiooec 

-  T urDC  ie* 

1 

I 

~ _ 1  Not  Eauiboec  1 

5  Turbo  'an 

1 

*  Otne'  ! 

£  '  Turbo  snaft  4  Ore- 

53  Engine  Manuiactur*' 

S4  Engine  Mooei  ana  Series 

55  Engine  Retea  Power 

56  Number  o'  Engine; 

1 

E  .  -ts  Tnnjs- 

C  Otne- 

a  Otne-  ! 

l!  3  C'  mO'f 


Engine  Time 
(Hour*) 


A  Total  Time 


B  Tim*  Sine*  inspection 


C  Time  Since  Meter 

D  Otn*>  1 

Otremeui 

59  T  ype  Maintenance  Program 

60  Type  of  Ltsr  ln*peci»on 

1  lAnnua 

“  Annua 

2  'Manufacturers  inspector  Program. 

2  100  hou* 

3 _ Otner  approves  inspection  orogran  -aaip, 

:  aaip 

a  Continuous  airwortnmess 

4  Continuous  airwonniness 

A  Otner 

A  Otne' 

61  Data  cast  inspection  i  62  Time  Since  meoecnor 


Performed 

/Nos  io-  K‘  Z  r 


a  Otne- 


|  63  Airframe  Total  Time 


64  Source  ot  Maintenance  intonaaiion 

1  iTecn  4  i  iLogoooxs  Recoros 

2  'Flign;  5  i  Estimate 

3'  'Hobbs  6  1  Pilot  Operator  Reoo" 

A  Otne- 

65  Hazarooua  Matanata 
on  Aircraft 

1  'No 

A  ITvd% 

B  Otne-  | 

- r 

66  Hazardoue  Matanat  SplM/Factor 

iH  Yes 

2; _ j  No 

A  Other 

Transrmfte*  tEL'T 

67  Inatallea 

66  Required 

69  Operated 

70  Aided  m  location 
oi  accident  site 


Ownar/Oparator  Information 


71  Registered  Aircraft  Owner 
Name 


73  Operator  ot  Aircraft  l _ jSame  at  regtste'eo  owne- 

A  Name 
B  doa 
C  Otne' 


72  Addreti 


i*  Aooress  i  Same  a*  reQivefeo  owne' 


7$  Operator  Certificate  No 


A  Otne' 


76  Operator  Designator  Coot 


National  Transportation  Safety  Board 

FACTUAL  REPORT 

AVIATION 

NTSB  Accioent/mcioent  Number 

!  I  !  1  1  1  !  1  I  !  . 

Owner/Operator  Information  (continued) 

78  Pilot  Status  of  This  Aircraft 
1  [  I  Owner 

2 !  :  Lessee 

3  1  I  Renter 


77  Operator  Statue  of  This  Aircraft 

1  _ Owner  4  ■  |  Borrower 

2  _ Leasee  5  |  Unautnoraeo 

3  n  Renter  A  Other 


Type  o(  Certificate*)  Held 


SO  Air  Camor  Operating  Certificate  iCnac*  an  applicants,  SI  Operating  Certificate 

t  |  I  Flag  camer/aomestic  fi2t)  <i  i  Large  helicopter  (127)  ’  ‘  Other  ODerator  o' 

2 ;  i  Supplemental  5  Commuter  air  earner  large  aircrah 

3  i  All  cargo  (418)  6  .  Orvoemano  air  taxi 


Regulation  Flight  Conducted  Under 


S3  Reputation  Flight  Conducted  Unoar 

t  '  )  14  CFR  91  /only  i  a'  i  14  CFR  105  7  H4CFR127 

2 1 14  CFR  91 D  5  i  14  CFR  121  8  il4CFR133 

3  1 14  CFR  103  6  1 14  CFR  125  5  :14CFR13£ 


79  None  ; 


4 _ i  Borrower 

£ _ ;  uneutnoraec 

6 _ i  Emoioyee 

A  Otner 


irGo  to  diock  83, 


82  Operator  Ceruticate 

1  Rotorcran— external  ioao  ooerato- 

2  Agricultural  aircraft  113’ 


14  CFR  127 
~14  CFR  133 
~  1 4  CFR  13£ 


1C  14  CCP  12' 

ii  14  CFR  129  itnre'gr  hag 

A  Soeciry 


Type  of  Flight  Operation  Conducted 


(Complete  64a.  b,  c  ONLY  if  flight  was  a  revenue  operation  conducted  under  727.  725.  127.  72P.  735; 


I 


Scnaouieo 
i  Non-acneouieo 


j  Domestic 
1  Internationa.' 


Passenae- 

Carcc 


Passenger -carer 
Man  contract  ON. 


(Complete  86  ONLY  if  84a.  b.  c  is  not  apohcaDiei 

as  _____ 

1  |  1  Personal  4  i  Executive/corporate  : 

1  i  Other  worn  use 

10  Positioning 

2  (  |  Business  5  i  Aeriai  application  i 

i  1  Public  use 

3  ( _ 1  Instructional  llnciuamg  air  carrier  training/  ® _ lAeriai  ooeervation  5 

)  i  Ferry 

A  Specify 

First  Pilot  Information 

• 

S7  Name  (Last,  first,  initial) 


A  Other 


90  City 


A  Other 


SS  PRot  CerWlcaie  No 


A  Other 


S9  Street  Aoorass 


A  Other 


91  State  92  Date  ot  Birth  rrvos  tor  IU  D.  V)  M  Age 

_  _  Vrs 

A  Other  A  Other 


94  Sex 

1  .  I  Male 

2  l  I  Female 


*5  Seat  Occupied 

1  _ I  Left 

2  j  Right 

3  I  Center 

4  _ j  Front 

5  _ (Reer 

A  Other 


96  Principal  Proteasion  97  Certlfteate<t)  iMumcv  rii'i 

1  l Pilot— civilian  7'  Doctor /oentist  13  Farmer/rencner  i  .  StuOent  6  Flight  Eng'nee- 

2  I  Pilot — military  8  Police  14  '  Retires  2  Private  7  i  Military 


3  1  Other — milrtary  8  Stuoent 

4  | _ I Aireratt  mechanic1 8  iCiergy 

5:  i  Business  11’  Teacne' 

6  ;  Ltwye’  '2  ''Enginee' 


A  Other 


2  _ Priveie  7 _ i  Military 

3  _ I  Commercial  8  I  None 

4  _ i  Airline  Transoc-  9 _ I  Foreign 

$  ;  I  Flight  instructor  *  Other 


NTSB  Form  6120.4  <Re.  i-bo 
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NTSB  Aecio*nt/lr>cio«ni  Numoei 


First  Pilot  Information  (continued)  tMumon  army  -  o/oc*s  98-102  > 


96  Ratings  Airplane 

1  j  (None 

2  Single  engine  lino 

3  !  i  Muttiengine  lend 

4  1  1  Single  engine  sea 

5  ’  Mulnengine  sea 

OS  Roicrcraft/G  Ildar /LTA 

1  None 

2  Helicopter 

3  i  Gyroplane 

4  Airship 

5  Free  oaiioon 

6  i  Glider 

100  Instrument  Rating 

1  ’  '  None 

2  Airplane 

3  •  Helicopter 

101  instructor  Raling(s)  _ 

1  :  i  None  6 _  Glider 

2  ’  '  Airplane  SE  7 _  Instrument  p:a-e 

3  '  Airplane  ME  6  instrument  neucoBte- 

4  Helicopter 

5  '  Gyroplane 

102  Ground  instructor 

1  None 

2  Basic 

3  Ao.anceo 

&  ms"'.'’"?'" 

103  Type  Rating  Endorsemen 

Aircraft 

1  Yes 

2  No  iGo  to  choc*  tc 

A  Otne- 

1  This 

)5 

104  Months 

This  Al 

A  Otne 

Since  Check/Endorsemeni 

craft 

_  Months 

r 

10S  Biennial  Flight  Review 

'O'  eouivatam 

t  Yes 

2  No 

a  Otne' 

106  Monuu  Since  Last  SFR 

Vontns 

A  Otne- 

107  0FR  tor  eouivaten:i 

Aircraft  Make/Model 

A  M»»e 

P.  Mnne 

C  One' 

106  Medical  Certificate 

1  <  None 

2  _  Class  f 

3  _ _  Class  2 

4  _  Class  3 

A  Other 

109  Medical  Certmcate  validity 

t  Vauo  meoica-— no  waivers-nm  :a'  c"s 

2  1  vauo  meoica' — with  wage's  iimitat'Ct 

3  .  ,  Non  vauo  meoica  tor  tnis  fiis’v 

a  ’  i  Expi'eo 

5  i  no  meoicai  certificate 

a  Otne' 

110  Date  ot  Last  Medical 

INOS  lor  M  O  Y i 

111  Medical  limitation 

1  <  (None 

2  _ :  Vision 

112  Medical  waviet 

1 1  (Norte 

2  i  Vision 

113  Statement  ol  Oemonatrateo 

Ability 

Yes 

a  S:ec''v 

3  'Hearing 

A  Specify 

‘ 

a  Ome- 

B  Otne' 

B  Other 

■  114  Correcting  cenae*  iMuitio.b  enir, 

1  115  Source  ol  Pilot  Flight  Time  iMumce  enir, 

|  1  [  !  Not  rtouired 

5  i  Requireo  not  worn 

1  ;  1  Pilot  tog 

5  '  investigator  s  Estimate 

|  2  r  [Required  to  toe  in  possession  6  i  Worn  at  time  ot  accident 

2:  iCompsny 

6  i  Relative 

•  3;  IRtautreo.  not  in  possession  A  Other 

3'  |FAA 

7  Otne-  Pe'son 

!  4  i  IRoaoireO  to  t*  worn 

4  i  Pnot/Ooerator  Reoon 

a  Otne' 

Flight  Time 


A 

M  A/C 


1 

Tn«  Man 
A  MOO* 


C 

Atretam 

S»no«a 


D 

Airp*an* 


C 


F  G 

instrument 

Actua  I  SimuatM 


J 

Tn*f  A  ■ 


125  Total  Time 


126  PIIO*  to  Command  (PIC) 


127 


12>  ThM  MAi/MoM 


129  Leal  90  Days 


130  Last  M  Day* 


131  ft  24  Hew* 


132  LandMge— Cast  90  Days 

133  Landings— Cast  90  Days 

134  Landings— Caat  90  Days 

135  Landings— Cast  90  Days 

AM  Aircraft 

A9  Aircraft 

Thts  Make /Model 

TNe  Make/Model 

Dsv 

_ Nignt 

A  Other 

A  Otne' 

A  Otne- 

A  C'ner 

■ 

a 

ait  AvadaMe 

Yas 

No  A  Other 

137  Saatoelt  Used 

1 1  |  Yes 

21  INo  A  Otne' 

136  S 

1 

2 

VMJtder  Harness  Available 

1  Yas 

INo  A  Otne' 

139  BnouMer  Harness  Uaad 
’□V* 

2 1  iNo  A  Other 

140  Autopay  Performed  <  This  wiot 
’□v« 

2  INo  A  Otne' 

141  T osteology  Penormad  t  This  pnoti 

1 1  ~~i  V« 

21  1  No  A  Otne- 

National  Transportation  Safety  Board 

FACTUAL  REPORT 
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NTSB  Acooent/  IncfOent  NumMr 


PUot  Information  (eonbnuad) 

142  Perso 

;R 

c 

n  at  Control 

Pilot  m  command  4  1  '  i  Non-pilot 
Second  pilot  5  !  i  No  one 

Both  pilots  A  Other 

143  Simulated  Instrument  Flight 

1  j _ j  Yes 

i  No 

A  Other 

144  Vision  Restricting  Device  Used 

1  1  i  Yes 

2  : _ 1  No 

A  Other 

145  Second  PUot 

1 1  1  Yes  tCompmte 

second  pi/of  supplement; 

2 1  INo 

Flight  Itinarary  Information 


1S6  Lset  Departure  Point  CMumo/e  entry; 

1  I _ j  Seme  as  accident/incident  location  or 

A  Airoort  identifier 

157  Destination  tMuhipit  entry; 

1  1  Same  as  acaoent/incioent  location  O' 

2  |  Local  flight 

154  Flight  Plan  Filed  (Mump/e  enrry  J 

1  None  ! 

2  Visual  Flight  Rules  (VFR 1  j 

3  instrument  Flight  Rules  1  IFF  ! 

4 '  VFR'IFR  J 

B  City/Place 

C  State  0  Otne- 

B  Citv/Place  . 

154  Time  of  Departure 

A  Time  C  Otne' 

B  Time  Zone 

C  Stale 

5  Comoany  (VF^  | 

6  Military  ( VFP  j 

A  Otner  1 

D  Other 

1  159  Type  of  Clearance 

160  Airspace 

1 

-  | 

1  i  None 

6  VFR  on  top 

1  Uncontroneo 

8 

Stage  n  TRSA 

15 _ Warning  area  j 

2  1  VFR 

7  Cruise 

2  :  Controlled 

9 

Stage  III  TRSA 

16 _ FAR  93 

3  .  Special  VFFi 

6  Traffic  Advisor/ 

2  Airoort  traflic  area 

10 

Prop ipitea  area 

_ iSpeciai  air  tratiic  areas  t 

4  IFR 

S  VFR  Flight 

a  Control  zone 

V? 

Restricteo  area 

A  Otne' 

5  i Special  IFR 

Following 

5  Airport  advisory  area 

12 

Military  Operating  Area  <MOA 

A  Other  '  j 

6  '  Positive  control  area 

13 

i  Student  Jet  T reining  Area 

Termmei  control  area 

14 

1  Demo  Area 

161  Control  Area 

162  Route 

163  Lest  Two  Way  Communications 

1  I  None 

1  i  None  7  VR  route  (military) 

Established 

1 

2  1  Victor  airway 

2  Standard  instrument  departure  8  1  IR  route  immiery) 

•  _ |  None  1 

3  |  Jet  airway 

3 1  Standard  terminal  erriva!  9  1  SR  route  (military) 

2 _ 'Yes 

4  i  |  Control  airway 

4  I  i  Rnav/OMEGA/LCRAN/inS  if1  _ i Refueling  route  (military; 

A  Facility  identifier  ; 

5  !  i  Colored  airway 

A  Other 

51  'Direct  -  Other 

6  1  Profile  Descent 

» 

B  Other  1 

Aircraft  Loading  Information  1 

164  Fuel  on  Board  at  Takaoft  (Mu/np/e  a ntry ; 

1  j  1  Estimated 

2l  i  Verified 

A  nations  or 

R  Pounds 

C  Other 

165  Fuaf  Types  tMuitiom  tntryi  __ 

1'  '80/87  5  'Kerosene  9!  i  Mixture  1 

2  '100  low  lead  6'  UP  3. 4. 5. 6  10  ■  i  Automotive  • 

3  100/130  7i _ UetA  11  i  Anthice  additive  added  tit  Known  i 

',4 _ 115/145  6{ _ I  Jet  B  •  A  Other  ' 

166  Aircraft  Weight  el  Takeoft  iMuttipit  entry ; 

1 1  At  or  below  max  cert  gross  taxeoti  weight 

2 1  1  Above  max  certified  gross  takeoff  weight 

3 1  j  Estimated 

4 :  i  Verified  A  Other 

167  Aircraft  CG  at  Takaoft  (Mump/e  entry; 

1  1  Within  limits  5  1  Estimated  j 

2  i  Exceeded  fwd  limit  6 _ I  Verified 

3^ _ 1  Exceeded  aft  limit  A  Other 

4  1  Exceeded  lateral  limit 

164  Aircraft  Weight  at  Acctdent  (Muifioie  enrry; 

1  1  Same  as  takeoft 

2  1  At  or  below  max  cert,  gross  tekeoft  weight 

3  _ 1  Above  max  certified  gross  takeoft  weight 

4  |  Estimated 

5  _ j  Verified 

A  Other 

169  Aircraft  CG  at  Accident  IMuttipit  enrry  i 

1 1 _ j  Same  as  itkeoh 

2)  1  Within  limits  6 _ I  Estimated 

3  | _ Exceeded  fwd  limn  7 _ 1  Vertied 

4| _ t Exceeded  aft  timri  A  Other 

5  j  lExoeeoed  lateral  limit 

NTSB  Form  6120.4  (Rev  i -64 i 
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NTSB  Accident/  modern  Number 


Aircraft  Loading  Information  (continued) 


170  Load  Description  ( Multiple  entry) 

_ INone  3;  I  Cargo  5  ITowmg  partner  7- _ !  Paracnutists 

2[ _ (Passengers  4^  (Towing  glider  6^ _ joiner  externa  8: _ (Water 


Weather  tntonnation 


Chemical 
■  Livestock 


n  1 _ j  illegal  cargo 

A  Other 


ISO  Source  ot  Weedier  Briefing  iMultioie  entry  : 

1  j _ j  No  record  of  orieting  t  Go  to  block  J  83  . 

2  _ j  National  Weatner  Service  (NWS- 

3  i  |  Plight  Service  Station 

4  1  PATWAS  (Pilot  Automated  Tel  WX  Answering  Svci 

5  _ IVRS  (Voice  Response  System  i 


6  _ i  Comoanv 

7  ;  Commercial  weather  service 

8  i  TV/raaio  weather 

9  _ I  Military 

A  Otne- 


181  Method  ol  Bneting 

1  Multiple  entry ; 

1 . _ |  in  person 

2  _ j  Teletype 

3'  'Teieonone 

4  I  Aircraft  raoio 

5  _ j  TV/radiO 

A  Other 


182  Completeness  of  Weatner  one! ing 

183  investigators  Source  ol  Weatner 

184  Weatner  Observation  Facility 

1  !  1  Weather  not  oenmen: 

Information 

A  loentitier  _ 

2  '  i  Full 

1  1  Pilot /Go  to  block  185: 

B  Time  ot  ooservatiO"  cone 

3'  i  Partial— nmneo  Dy  dho: 

2  '  Witness /Go  ro  o/oc«  T85i 

C  Elevation  feet  MSI 

4  i  Partial— iimueo  Pv  Drieter/torecaste- 

3  ( Weatner  ooservation  racmty 

D  Distance  from  accioen:  site  NM 

A  Othe' 

- - - - - 1 

E  Direction  irom  acooent  site  -magnetic 

185  Basic  Weather  Conditions  at  Accident  Site 

1  | _ i  Visual  Meieoroiogica;  Conditions  iVMC 

2  ; _ I  instrument  Meteorological  Conoilions  i  if.'C 

A  Other 


186  Conditions  of  Light 

1  J _ I  Dawn 

2  j _ I  Daylight 

3  | _ j  Night  (Dark  i 

4  j _ I  Nig m  (Bright) 

5  I  1  Dusk 

A  Other 


187  Sky/ Lowest/ Cloud  Condition 

1  I  I  Clear 

2  I _ j  Scattered 

3  1  [Thin  oroken 

4  j  j  Tmn  overcast 

5  !  I  Partial  oDscurauon 

A  _ Feet  AG. 

B  Other 


188  Lowest  Celling 

l !  I  None 

2  1  ! Broken 

3  |  I  Overcast 

4  _ lOoscureo 

A  _ Feet  AGL 

B  Other 


189  Visibility  (decimals/ 

A  _ SM 

B  RVR  _ Feet 

C  RW _ SM 

D  Other 


197  Restrictions  to  Visibility 

1  _  None 

2  _ Hate  (H) 

3  _  Dust  (D) 

4  _ Smoke  <K) 

5  _  Fog  (F) 

6  _  ice  log  (IF) 

7  _  Ground  tog  (GF) 

8  _ Blowing  apray  (BY) 

g _ Blowing  dust  (BDi 

10  _  Blowing  snow  <BS) 

11  _  Blowing  send  (BN) 

A  Other 


190  Temperature 


A  Other 


192  Wind  (From) 

193  WindSoeed 

1 94  Gusts 

195  Altimeter  Setting 

1 1  1  Vanab'e 

1  1  1  Calm 

1  | _  1  None 

"  Hg 

A  -  Maonetic 

2  i  |  Light  and 

A  Kts 

A  Other 

-  B  Otner 

VariaDle 

B  Other 

196  Density  Altitude 

A  Ktc 

Fuel 

B  Other 

A  Othe- 

199  Intensity  ot  Precipitation 

1  j  j  Light 

2  _ I  Mode  .-ate 

3  _ j  Heavy 

A  Other 


»<nn  4 


National  Transportation  Safety  Board 

FACTUAL  REPORT 
AVIATION 


200  Aircraft  Damage 

tj  Now 

2  Minor 

3  _ Substantial 

*  Destroyed 


200  Injury  in  baa  (Most  cntictt  m/ury) 

1  I  I  None  2  !  1  Minor  3  r 


Infury  fiuMnay 

(Enter  only  one  digit  per  pipe m 


JOS  First  Mot 


206  Co-Hot 


207  Dual  Sludont 


1200  Chock  Pilot 


1200  FUghl  Engineer 


210  Cabin  Attendants 


1  201  Atroall  Fire 

202  Explosion 

1 

None 

1  None 

2 

_ 

_ 

In-thght 

2  In-tlignt 

3 

On  ground 

3  On  grouna 

A 

Other 

A  Otner 

203  Damage  to  Property 


I  Serious 


8 

Serious 


BDE^SES 


Hi 


|  213  TOTAL  ABOARD 


214  Olhar  Aircraft 


215  Other  Ground 


1  I  None 

2  ! _ I  Resioence 

3  I  I  Resioennai  area 

4  '  i  Commercial  oiog 

5  Venicteisi 


6  ■ _ I  Airport  facility 

7  ;  i  T  rees 

8  1  CroDS 

9  _ 1  Fence 

10  _ i  Wirevpoies 

1 1  i  Otner  Drooerrv 


210  ORAND  TOTAL 


217  Ctaaattication 

■ _ u  S  Registered  Aircra’t  o'  U  S  So 

Terrnories  ano  Possessions  o- 
international  Waters 

2  US  Registered  Aircra’t  Foreic- 

Son 

3  US  Registered  Aircraft  ooerated  o. 

Foreign  Ooerato’ 

4  Foreign  Registered  Aircrar  on  u  S 

Soil  Territories  O’ Possessions 

;  Military  Aircra*- 

6  •  Aircraft  not  Registered 


220  ban  FaOura/blattuwctton  tMwtiDie  entry / 

1  [  1  None 

2  I  |  ParVcomponent  «1 

3  I  \  Pen/ component  *2 


222  Ran  Nairn 


223  AT  A  Code 


224  Mamnarhr 


225  Mtg.  Rant 


lEiznzu 

EC3M 


220  Ran  Condlbon 


220  Total  Time 


230  TSO 


231  TOI 


232  Cyciaa  Total 


233  Cyctea  Otnce  Oeettsaui 


234  Cyctai  llnco  tnopecoon 


4  iParvcomoonent  »3 
A  Otner  _ 


A  Pert/Comoonent  «1 


221  Incorrect  Part  tMuitiDie  entry, 

1  I  I  None 

2  I  Part/comoonent  * ’ 

3  i  PsrVcomDonent  «2 


B  Part/ Component  >2 


4 _ Parvcomoonent  »2 

A  Otne-  _ 


C  Part/ Component  *3 


23S  So* 

vteo  Otttteutty  Repon  or 

Mel 

HuncfldVDefect  Repon 

■ _ J  Yes 

2  ,  No 

i  i  Yes 

2!  i  No 

■ 


NTSB  Form  6120.4  (Rev  1-84) 


2  j  |  No 
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